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FOCAL INFECTION AND ARTHRITIS 

This subject is now in a penod of reaction from the enthusiasm 
that met the early contnbutions — ^a reaction that is effective not' 
only m current medical hterature but also in medical practice 
Such reactions are characteristic of therapeutics, but are none the 
less unfortunate In the case of focal infections the present 
situation seems espeaaUy unfortunate for several reasons The 
etiology and pathology of focal infections as well as their possible 
results are still very obscure, and the mvestigations so enthusias- 
tically begim must suffer from the limitation of matenal Much 
dimcal and anatomic research is necessary, but the eloquent 
voices and facile pens that take the so-called conservative view 
seem to imply that all is known Yet one phase, the disposition 
of arthritis on the one hand, the immumty to it on the other', as 
diown by vanous subjects, is one of the great puzzles of medicme 
The equally puzzlmg tendency of some arthntics to ultimate 
recovery, with more or less deformity and loss of function m 
many cases, as contrasted with the resistance of others to all 
known methods of treatment, is qmte as remarkable 

As m many other therapeutic problems the patient’s side is 
senously misrepresented Much has been said about the re- 
moval of tonsils and teeth that should not have been removed 
No one can defend the extirpation 'of any organ or tissue not 
known to be diseased, but m the case of diseased organs, like 
certam teeth or tonsds, even should the operation be without 
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benefit on the coexisting arthntis, the patient does not lose some- 
thing useful or necessary, but gets nd of something that has 
many sources of danger other than the one suspected of relation 
with an arthritis In the case of teeth espeaally is there a great 
and baseless condemnation Severe pyorrheas and apical ab- 
scesses can be healed b}' skilful treatment, but how rarely are 
they Few dentists are prepared to do the work, fewer patients 
have the time, money, and perseverance necessary for a course of 
treatment and its frequent repetition The result is continued 
infechon and imperfect mastication, both of which are dangerous, 
and although the final results may be remote, they may appear 
with unexpected suddenness and severity Moreover, although 
we occasionally see patients who have trouble witli their artificial 
teeth, we can find many others who have used plates, sometimes 
complete, for forty or fifty years or more, and who show a re- 
markable digestion and nutation as well as a freedom from ar- 
thritis as well as some other common infections This is not an 
argument for indiscriminate extraction of teeth, but a consola- 
tion for those who need extraction 

In the study of clmical therapeutics two ways can be followed 
One is to accumulate a large number of case histones having 
certain features m common and draw conclusions from the out- 
come The larger the number, accuracy being secured in as 
many details as possible, tlie smaller the error But this is a 
slow process Another way is to make an indindual study in 
each case, to look on each case as a complex expenment and use 
the results as guides m other expenments, but not to draw dog- 
matic conclusions I have long been mtcrested in the treatment 
or removal of suspected foci of infection m arthntis and other dis- 
eases, but for vanous reasons have not 3 et felt able to analyze 
the group as a whole I wish today to present the cases of two 
patients w'ho illustrate what I consider useful methods of treat- 
ment and favorable possibilities I have no doubt man3 will 
assert that the results here were comcidences, that the patients 
would ultimatel}'' have reached the same states without focal 
treatment This I frcel3’’ admit, but I also behove that all 
definite diseases, no ma'^er how tnfling thc3' seem, should be 



FOCAL INFECHON AND ARTHRITIS 


657 


treated as thoroughly as possible If more than local results 
follow, so much the better, and the question of how or why can 
easily wait for its answer I also beheve that the measures used 
were relatively mnocuous, that many other cases should follow 
a giTTiilar course, that after such measures have been apphed for 
similar lesions, if symptoms persist, other foci should be searched 
for, and any that are found should be treated accordmg to the 
best knowledge and skill available 

One patient had a rather recent arthritis, with some obscure 
chrome features not easy to name or mterpret, but of great prac- 
tical importance, m which complete recovery occurred The 
other was a chrome multiple arthritis m whwh contmued efforts 
at assistance were followed bj' very considerable rehef of symp- 
toms, with almost complete functional improvement 

CASE I 

Diagnosis — ^Pyorrhea, apical abscesses, acute arthntis 
E M , £fty-five years of age, mamed, white, '^farmer and 
banker 

Chief Complamt — Pam and swelhng of left foot with stiffness 
of big toe ]omt 

Family history negative 

Previous History — Usual diseases of childhood, mcludmg 
diphthena and scarlet fever, without comphcations Grew up m 
malarial section of Ulmois and had malaria every summer up to 
age of fifteen, none smee Was very strong and healthy, no 
other illness as an adult except typhoid with relapse m 1891 
Smee then has been well, exdudmg occasional headache and 
certam obscure symptoms mentioned later, up to present illnpcc 
Has been accustomed to active out-door hfe until recent 
years, when stress of office busmess has caused a more sedentaiy^ 
hfe Smokes and uses alcohol to only shght extent Appetite 
always good, bowels regular, sleep no rmal No urmary dis- 
turbances No venereal disease 
Mantal history unimportant 

Present Illness —Six weeks before admission, while walkmg 
over rough ground, landed heavily on left foot, which soon be- 
\OL. 4—42 
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came red and swollen, with much pam m the first metatarso- 
phalangeal joint Rest, wet apphcabons, and bandages had 
little effect a:-Ray exammation was supposed to rule out trau- 
matic arthntis, and very soon a diagnosis of gout was accepted, 
based probably partly on Enghsh descent and the ability of the 
patient to hve luxuriously Antigout diet, colchicum, sabcylates, 
cmchophen, hot baths, and mud baths were used for several 
v eeks without defimte improvement, but with enough remission 
at times to keep up trust m the treatment and hope for complete 
recovery 

Extensive mvestigations were made for other sources of dis- 
ease, but with no practical results Blood-cultures were at- 
tempted, the unnary tract was exammed and said to be negabve, 
but Staphylococcus albus was cultivated from the prostatic secre- 
tions and vaccmes made, but not used Complement fixations 
were negative ivith gonococcus and ^^^dans a:-Ray films were 
made from the teeth, much disease found, and extraction recom- 
mended, but ivith the behef m medical treatment the advice vas 
not followed, nor was the obvious mdication for disinfection of the 
mouth even attempted 

For about six weeks the foot had remamed about the same, 
comfortable when qmet, painful when it bore weight, with a 
prompt return of the redness, pam, and swelhng of the entire foot 
after such tinals At this time the patient was sent to me, with 
speaal reference to focal mfection and its treatment 

Physical Examination — ^Man of large frame, well nourished, 
looks well, color good Skm negative Reflexes normal 

Mead — ^Negative except as to tonsils and teeth No tophi 
The teeth in veiy poor condition, the whole upper set in one 
bridge, the supporting teeth loose, with severe pyorrhea, the pus 
contauung various bacteria, spirochetes, and amebse The 
lower teeth also extensively crowned and bndged and also with 
severe pyorrhea Tonsils shghtly enlarged, ragged, but without 
signs of acute inflammation 

Lungs and heart negative on physical examination Blood- 
pressure 140/70 

Abdomen — Large, very thick wall No areas of tenderness, 
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no masses Liver, spleen, and kidne 3 "s not palpable Gemtalia 
negative, unne negative 

Extremtttes — Upper, negative Lower, ngbt negative, left, 
the entire foot is swollen, espeaally over dorsum and laterally, 
almost obbterating the external malleolus, soft and boggy and 
pits deeply on pressure The metatarsophalangeal articulation 
of the great toe is moderately enlarged, red, and glossy Motion 
(passive) normal, no crepitus, no deposits or localized pam pomt, 
motion at ankle unrestricted There is shght tenderness on 
pressure at base of great toe 

Blood Hemoglobm, 98 

R b c = 6,240,000 
W b c = 11,200 

Differential negative (69 per cent polymorphonuclears) , 
microscopic appearances of red cells normal 

Non-protem mtrogen of blood (Dr Olmsted) 23 mgm per 
100 c c of blood Unc aad 4 mgm per 100 c c blood (an upper 
limit of normal) 

Wassermaim negative Blood-culture negative. 

Dr W E Sauer exammed throat and advised tonsillectomy 
I agreed with this opimon, and as the teeth required more time, 
advised that the tonsils be removed at once 

Under local anesthesia both to nsils were removed by Dr 
Sauer No bleedmg, rapid recovery The to nsils as removed 
were rather small, soft, and purphsh, cultures showed Strepto- 
coccus vindans 

Dr Alhson exammed patient from the orthopedic standpomt 
and noted marked tenderness of first left metatarsal bone and in 
the metatarsotarsal ]omt The phalangeal ]omts of the great 
toe showed tenderness on motion, the radiogrfim revealed con- 
siderable atrophy m tarsal and metatarsal bones, and exostoses 
on tenmnal phalanges of both great toes Dr Alhson gave the 
opmion that the condition of the left foot was an infectious proc- 
ess ansmg from both teeth and tonsils Cast apphed and di- 
vided, to be kept on except while foot is bemg baked, the latter 
to be done twice daily 

For several days after tonsillectomy there was throbbmg 
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pam in left foot and the skm over first metatarsal and first 
phalanx was redder than before The symptoms were some- 
what reheved by the use of electric hght given for two hours each 
day, at other tunes foot was kept m cast Later the foot was 
strapped with adhesive bjf Dr Alhson 

After dental consultation, the removal of the badges and 
teeth was begun and earned on as rapidly as possible By the 
tune all the teeth were extracted, three weeks after admission, 
the foot was free from redness and there was no suelhng except 
after considerable use 

Then the pain returned, the adhesive plaster was removed 
and baking resumed for one hour daily the end of four 
ueeks all signs of inflammation m the foot were gone 

The treatment m this case followed the hnes that seemed to 
me indicated The tonsils were distinctly diseased Though 
less likely as sources of infection than the teeth, tliey offered 
favorable foa, and tlieir removal was likely to be easy and heal- 
ing prompt 

The teeth seemed more likely to be the foa from uhich the 
foot was infected They were obviously dangerous m many other 
ways The bndge work had been made by one of tlie most skil- 
ful speaahsts m his Ime, and the pyorrhea had been treated con- 
stantly for years by himself and another e^ert and painstaking 
speaahst The former had been consulted and insisted tliat tlic 
teeth need not be removed, that local treatment would result 
m healthy roots Adraittmg the possibihty, the se\ ere and m- 
tractable arthritis in the foot indicated more radical treatment, 
W'hile the teeth would require constant care and might require 
extraction in spite of that I therefore urged as complete re- 
moval of teeth as dental experts agreed to be necessar} This 
amounted to complete extraction and upper and lower plates 
Although the gemto-urinar> tract show’ed no distinct infec- 
tion, the patient was neanng prostatic age He was cvimined 

byDr J R Caulk, who found a shght chronic inflammation with 
staphylococci As a possible focus this was treated locallj and 
soon subsided 

The result of tlie whole treatment was better than expected 
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Soon after the tonsils and teeth were removed the foot recovered, 
been treated on the same hnes it had been before — heat, 
rest, fixation, but without medication There has been no 
arthritis of any kmd m the subsequent four 3’^ears 

But another thing not less stnkmg occurred Before the 
focal treatment, for six or seven j'ears, the patient had had oc- 
casional and severe attacks with headache, violent toxic gastro- 
mtestinal sjnnptoms, and great prostration Many experts had 
failed to advise an5'thmg that checked the attacks Pale optic 
disks had once led to the suspiaon of specific neurovascular dis- 
ease, but there was no other evidence of that Smce the removal 
of the foa those attacks have wholly ceased, v hile the mental and 
physical energy and endurance of the patient, notwithstanding 
mcreased years and cares, have notabl)’- mcreased 

In this case the post hoc was prompt and satisfactoiy It is 
often slow and uncertam, as m the f ofiowmg 

CASE n 

Diagnosis — Arthntis, chrome multiple, pyorrhea, tonsilhtis, 
chrome 

S M , white female aged filty 

Chief Complaint — ^Pam and swelhng of fingers and knees 

Family history negative 

Previous Condition — Does not recall any diseases of child- 
hood Has always been m excellent health until seventeen 
years ago, when die had an attack of “bronchitis and asthma ” 
These attacks have continued each wmter, less severe m last two 
3'ears Sixteen ^’•ears ago patient had pam and swelhng m 
ankles and fingers Two years ago die had another similar at- 
tack Both ankles and all fingers were p ainf ul to motion, red, 
and swollen For past year and a half the knees have been stiff 
and painful 

Four years ago patient had severe infection of throat mvolv- 
mg left tonsil, with brawnj’- mduration of left side of neck 
Cultures taken were negative for diphthena Very painful and 
difficult deglutition at that time Has frequent sore throat 
For past four years has had shortness of breath and palpitation 
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of heart upon exertion Has noticed that feet and legs were 
often "doughy,” more marked when on her feet Night-sweats 
two or three times a week for past ten months Urination twice 
each night for eight months 

Appetite good, digestion not very good, takes speaal diet 
Bowels constipated, always requires cathartic 

Habits good and regular Pabent is housekeeper, with great 
responsibihty 

Menstruation began at sixteen and a half years Kegular 
imtil three years ago, when penods were very irregular No 
penod for one year 

In past two years has lost 26 pounds, usual weight 190 pounds 

Patient thinks present attack of arthntis followed “gnp” 
ten weeks ago The fourth finger of her right hand began to 
swell, hurt and bum, then second finger of left hand, followed by 
similar symptoms m all fingers and legs Patient went to Hot 
Sprmgs for treatment and remamed there for five weeks without 
rehef For past two weeks knees have been severely swollen 
and painful, muscles of neck and bade are sore, and there is ten- 
derness m region of hips Throat feels sore now Gratmg sen- 
sation of toes present past year and a half, more marked now 

Physical Examination — ^AU lower teeth are replaced by plate 
except twm crowned ones The upper left lateral inasor and 
nght bicuspid alone remam whole The upper left lateral masor 
and upper left bicuspid are crowned Exudate from edges of 
gums shows amebas 

The nose, pharynx, and tonsils are negative (Dr Sluder) 

Auscultation and percussion of lungs negative 

Cardiac dulness 14 cm to left m the fourth mtercostal space, 
extends to nght 3 cm m third mtercostal space At fourth left 
costal cartilage is a soft diastohc murmur, not defimtely heard 
over aortic area, conducted toward axilla and audible as far as 
antenor axillary hne There is a systohe murmur m aortic area 
conducted upward 

Abdomen soft, hver and spleen not enlarged, kidneys not 
palpable 

Examination of pelvic organs negative 
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Blood and unne negative 

Shoulders and elbows are pamful There is grating at base 
of skull The left wnst is red and swollen, the ring and middle 
fingers show qimdle-shaped swelhngsinvolvmg second phalangeal 
jomts Same condition in less degree in rmg-finger of left hand 
Distal phalangfial ]omt of left httle finger is red, tender, and 
swollen Left knee shows tense, fluctuating swellmg below and 
to inner side of each patella 

Symptoms contmued imder treatment for eighteen days 
Then the two lower teeth were extracted Attempts to get 
material from roots of dead teeth through canals failed 

The swellmgs m the knee-]omts continuing, the nght knee was 
aspirated and about 8 cc of doudy yellow flmd withdrawn 
Culture made, but no growth Smears show large numbers of 
polymoiphonudear cells Patient says knee does not hurt as 
much smce tappmg, pam m left knee qmte severe Left knee- 
jomt remained tense and painful It was aspirated and about 
10 cc of turbid flmd obtamed Smce the aspiration swellmg and 
pam m nght knee-jomt has been less severe Now very httle 
evidence of flmd, with more distinct outbne of patella Aspira- 
tion of left jomt did not lessen either effusion or pam immedi- 
ately, m fact, pam was more severe after aspiration, but m twenty- 
four hours pam and tension subsided, with improvement m 
patient’s general condition for two or three weeks 

By five weeks after admission the arthritis was about as at 
first After a sh^t remission of symptoms patient continued to 
have arthntis m many ]omts for four and a half months, notwith- 
standmg constant efforts at local and general treatment, mdud- 
ing care of the mouth by a dentist The knees and fingers were 
almost always severely inflamed 

Tonsillectomy was then done at my suggestion, for although 
the tonsils showed no marked evidence of disease they were de- 
formed, adherent, and alwaj's unhealthy lookmg The tnngik 
were small The left contamed a small camty The wounds 
healed without comphcations Two organisms grew from the 
tonsils Staphylococcus albus and Streptococcus hemolyticus 
Cultures were grown and an autogenous vaccme made, one con- 
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taimng 250,000,000 staphylococa and the other 50,000,000 
streptococa to the cubic centimeter She was given cultures of 
both germs every fourth day for two weeks There was soreness 
in knees after the injecbons, but no defimte reaction Then im- 
provement began, and m a short tune the patient was able to 
walk about the buildmg m comfort 

She was discharged six months after admission Following 
this the patient has contmued her work for five years ivithout loss 
of tune She has occasional arthritic symptoms, but nothmg 
severe She still has some defective teeth 

In this case some will look upon the vacane as the curative 
agent I would not deny this, but vrovld again point out tha t the 
tonsils were of no knoivn use to the patient and that it was only 
after they were removed, the most senously diseased teeth havmg 
been extracted before, that defimte improvement began and con- 
tmued More than the usual difliculty was encountered m 
getting the patient’s consent to the tonsillectomy In general, it 
seems that people are more wilhng to lose suspicious teeth than 
suspiaous tonsils In each case the relative seventy of the dis- 
ease should detenmne the order of attack, and on the ground of 
experience it is well to pomt out that we remove or treat only 
known local disease, and that even after radical treatment of all 
foa discovered there may be others that must be searched for and 
mvestigated — anythmg, one might say, between the sphenoid 
cells and the urethra or Barthohn’s glands 
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ENDOCRINE AMENORRHEA 

Comparison, of Endocrme Types Analysis of the ”Sor- 
momc Signs” Diagnostic of These Secretory Disorders Re- 
port of Classical Cases of Amenorrhea Due to (a) Pitmtary, 
(J) Thyroid, and (c) Ovarian Insufficiency. Treatment 

The 4 cases for demonstration this afternoon have for their 
chief complamt amenorrhea, a cessation of the menses The 
amenorrhea m the first two cases presented is due to pitmtary, 
m the third, to ovarian, and m the fourth, to thyroid msuffiaency 
Only classical cases, m which there is a decrease in the secretion 
of these endocrme glands suffiaent to produce a longer or shorter 
amenorrhea, have been selected Three of these cases happen to 
be of the same age (eighteen), faahtating comparison These 
frankly positive cases have been chosen in order to pomt out as 
forablj' as possible the gross diagnostic pomts denotmg msuffi- 
aency of these three important endocrme organs and to empha- 
size the mfiuence of the seaetion of these ductless glands upon 
menstruation and gemtal function While it is true that the 
stnkmgly complete msuffiaenaes herewith descnbed are not 
common, j'et mmor degrees of defiaency of each of these glands 
producmg less complete suppression of the menses, dysmenor- 
rhea, and metrorrhagia, as well as loss of hbido, fngidity, and 
stenhty, are among the most frequent complamts of female 
patients A careful study of the classical and extremely con- 
spicuous “hormomc signs” present m these cases should be help- 
iiil m the diagnosis of milder forms, due to partial msuffiaency 
of these three important mtemal secretions Moreover, it should 
supply much information conc^mmg the mterrelationship of the 
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endocrine glands and the honnomc effects of their secretions upon 
other organs and metabohc processes 

Confidence in the diagnosis of these cases is based upon the 
fact that the pituitary cases (I and II) are counterparts of sun- 
ilar dinical cases reported by Lorain, Levi, Bell, Rennie, Kum- 
mell, and Falta These cases have the very unusual combina- 
tion of a markedly arrested osseous and gemtal development, 
assoaated with amenorrhea and absence of other gemtal fimc- 
tions witliotii ilie adtpostly of a Froehch’s disease This complex 
IS explamed only by one endocrme dystrophy, that of insuffi- 
ciency of the antenor lobe of the pitmtary gland, without addi- 
tional mvolvement of the postenor lobe of the hypophysis The 
th 3 n:oid case (IV) has a history and all the mmute markin g s of 
a preadolescent insuffiaency of the thyroid, assoaated with 
long penods of amenorrhea, reactmg completely to a simple 
thyroid treatment The ovarian msuffiaency case (III) is a 
classical mdividual of extreme gonadism, havmg the most ex- 
qmsite osseous development of this disorder, assoaated with a 
refractory amenorrhea of more than two years’ duration Van- 
ous other symptoms, such as permaous vomiting, emaaation, 
and angioneurotic edema, were present m this case, which 
reacted to treatment consistmg of the substitution of ovarian 
substance The three types are simultaneously descnbed m 
order to accentuate, by contrast, the difference in the “hor- 
momc signs” diagnostic of these disorders All the local causes 
for amenorrhea have been excluded by repeated examinations, 
mduding m one case (HI) exploratory operation 

CASE I 

Miss M L , eighteen, clerk Gen No 727, August 20, 1919 
Referred by Dr E A Turek, Alexian Brothers’ Hospital 

History — Chief complaint is amenorrhea No evidence of 
menstruation to the present age Normal at birth and during 
childhood The first tooth appeared at sl\ months, and all the 
milk teeth were present at the end of second year The patient 
walked not later than the thirteenth month, talked well at age 
of one and a half years Dunng childhood was unusually bnght. 
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some through school with ease at the same rate as other du - 
dren, graduating from high school at the age of si\teen No 
adiposity or puffiness of the hands or feet was noted at any toe 
dunng the course No change in character or growth of tiie hair, 



Fig 60 — Case I, at the left, compared with the normal of same age on 
the right Note the general retardation of osseous development and the 
increased upper 27 inches to lower 25 inches measurements in Case I as 
compared to the normal, upper and lower measurement being equal 


which IS Oily Perspiration was normal, no gastro-mtestmal or 
nervous disturbances The patient has failed to mature or de- 
velop secondaiy sex characters at the age of eighteen There 
has been no mcrease m grouth smee the age of thirteen or four- 
teen Past hstory hleasles three tunes Typhoid (possible 
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r ig 61 — Case I Note absence of secoiid'ir\ sev chancters virgin mamniic 
and absence of hair suit 



Fig 62 — Case I Note the nbsciist of hair on mons mil ^ irgin \ngiin 

ctiologjO at the age of fourteen Trequent tonsillitis follow etl In 
otitis media Personal and famih histones negatne 
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Examination ‘—Weight 78 pounds, height 4 feet, 9 inches 
Measurements Vertex to symphysis 27 inches (69 cm ) , sym- 
physis to soles of feet, 25 inehes (64 cm), span 56 mches (1424 
cm ) Tj-pical hj-popituitarj- hand “en petite ’ (one-third smaller 
than normal), inthout clubbmg or tapering of fingers Head 
rather large for rest of bodi , circumference 204 inches (514 
cm ) , superior maxdla 164 mches (41 cm ) , mfenor maxilla at 
tip of chin 154 mches (39 cm) Circumference at naiel 25 
mches (634 cm)? hips midwa} between trochanters, 294 
mches (72 cm ) , middle of thigh, 13f mches (35 cm ) , leg, 10 



Fig 63 — Case I Note the long upper incisors with the small upper canines 
Xarrow tapenng fingers 

mches (254 cm ) Complete absence of secondary jc i characters, 
ten shght lanugo on mons absolutely no hair m axilla: or on 
face, breasts not de\ eloped Face has tipical infantile diar- 
acters Hairhne rather low ejebrotss ^er^* thm Xose shghtly 
retrousse Xo adipositj-^ Pulse slow but otherwise normal 
Blood-pressure 124/90 Profile shght recession of dim Iklouth 
showed recession of lower jaw with poor occlusion of anterior 
teeth upper incisors very large, lateral canines very small all per- 
manent teeth present except postenor molars ThjToid, both 

* Normal and negatne signs omitted 
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lobes and isthmus shglitlj* full Urine negatn e except for slight 
trace of albumin Blood examination, including Wassermann, 
normal Carbohydrate tolerance increased Blood-sugar, first 
hour, 180, second hour, 120 Basal metabolism — 108 per cent 
A-Ray of the skull showed a normal sella turcica Skiagraph of 
tlie hand, epiphyseal lines clearly seen in head of radius and in 
all metacarpals and phalanges Complete ossification had taken 
place in carpal bones Phalanges free from tufting or mush- 
rooming Bones are slender 

CASE II ‘ 

(The patient first came under obsenation at the age of 
twenty-seven, in Januar}', 1910, suffering from an acute ton- 
sillitis At that time her skeletal de\ elopment induced the in- 
quiry into her menstrual histor3 , w Inch rc\ caled that no menses 
had occurred to date The summary historj is as folloivs ) 

Mrs E W , aged thirtj'-seven, housen ife, American Witli 
the exception of the absence of menses and concomitant second- 
ary sexual characteristics the age of adolescence ivas free from 
infections, climatic influence, shock, or other known conditions 
wluch might influence maturity' On account of her apparent!}' 
normal conditions no allcmpl w'as made to induce menstruation 
until tlie age of fifteen At that time she began* to consult ph} s- 
icians, who during the succeeding four years ga\c her xarious 
ineffective treatments consisting of iron tonics, altcratiies, sit7- 
baths, suprapubic cuppings xaginal tampons dil.itations of the 
cervix, and numerous uterine curetments IVo imjiairment of 
the general health, abnormal configuration of the body, localized 
deposition of fat, or ucanous menstruation occurred up to the 
time of her m.irriage at nineteen IMarital intercourse produced 
no change upon her amenorrhea Since her marriage patient 
claims to ha\ e had definite sexual desires, and sexual intercourse 
has been carried out with some pleasure, but without orgasm 
Patient continued in tlie same amenorrheic condition until about 
the age of thirt\ -three \t that time there wa*- a \er\ slight 
menstru,il flow occurring e\cr} eight or nine months This was 
> Reported in Ml clifinc ind SiirRcn, No 11 I tb 191S p Ibl 




Fig 64 Case II Xote short 
ui^i short long bones, 
njanunae, absence of hair under arras 


Fig 65 Case II (Posterior 
TOn ) Small hands, short bones of 
the arras, absence of girdle obesitj^ 


present during the tuenty- 
h«ton n maturity Personal and family 

short 'and S r exception that tuo sisters are both 

h •' have no abnormal menses 

m f ‘IT' ■>* 

pounds, head small, long bones not developed, 



672 


WILLIAM ENGELBACH 


hands and feet verj’- small, but in proportion to size and develop- 
ment of remamder of body Measurements height, 5 feet, 1 
inch, circumference of head, 22 inches, chest expiration, 31] 
indies, forced inspiration, 34] inches, humerus 13 inches, fore- 
arm, 10 inches, head to navel, 25 inches, navel to soles of feet, 
39 inches, circumference at navel, 27 inches, lower leg, 16] 
inches, circumference of thigh, 18 inches, circumference of leg, 
13 mches No marked abnormal distribution of fat, absence of 
supradaxncular fat pads, mamma; small, plump, xnrgm tj'pe, no 
definite girdle obesity, no fat about lower portion of thorax 
postenorl)’^, or deposits in the abdominal nail, very slight ful- 
ness about tlie hips down to midline of femur, no deposition of 
fat abox'e mons Shght chloasmic pigmentation about the body, 
no skin lesions or scars Abnormal distribution of hair absent, 
hps and temporal regions anterior to cars free from lanugo, 
e 3 'ebrows and eyelashes normal in amount and character of 
hair, shght amount of fine hair in the axilla;, upper pubic hair- 
hne x'cry straight and clear cut, absence of hair on the chest, 
abdomen, and extremities Pulse slow, no special tj'pe Blood- 
pressure 126/108 Temperature 98 6 ° F , respiration 18 Tem- 
perament phlegmatic Regional No abnormal signs except 
those referable to diminutive osseous development Blood and 
unne normal Roentgenogram of the head entire head small 
Sella turcica x'ery small, antenor and posterior chnoid processes 
approximated Roentgenogram of the hands bones fragile, de- 
creased in densit)', terminal phalanges pointed, free from tuft- 
mg Eye examination No changes m color field or perimeter 
markings, fundus normal Carbohj'drate tolerance mcreased 
Blood-sugar 098 per cent following 200 and 400 grams of glu- 
cose gixen throughout twentj'-four hours during which tune 
1 cc (1 1000) adrenalin was gixen intramuscularly Blood- 
sugar decreased to 089 Tw entj'-four-hour urine free from glu- 
cose Tnjcctwn of ptlocarpin, J- gr , produced no salix ation or 
sw eating 

CASE ni 

Miss B A , aged eighteen Gen No 1358, 7/16/20 Dura- 
tion prexious to first obscrx ation one and a half 3 cars Onset 
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sudden Diffuse pam over entire abdomen with some tender- 
ness localized at jSIcBurney’s pomt The imtial sjTiiptoms con- 
tmued for four months, accompamed mtermittently by a low 
temperature At the end of this time a diagnosis of appendi- 
atis was made and patient operated upon by Dr Frank Lutz 
A good recover}”^ resulted from this operation and temporar)* 
rehef with the exception of an occasional i omiting spell occurred 
for two months After this time reappearance of all sj-mp- 
toms, consistmg of pam, tenderness, distress in the nght lower 
quadrant of the abdomen (over the crest of the ihum) and more 
or less constant vomitmg following intake of food, occurred 
Added to this syndrome was a tj'pical migrame which w'as not 
present before operation This consisted of headache assoaated 
with Msual disturbance, scotomata, followed m a number of 
hours by nausea and vomitmg The attacks of abdominal pam, 
nausea, and vomitmg w'ere present, however, mdependent of 
the migrame Dyspnea followmg exertion and acne of the face 
and chest w'ere later complaints Past Measles, mumps, scar- 
let fever, diphtheria, pneumoma, acute articular rheumatism, 
whoopmg-cough, chicken-pox Menses began at the age of 
thirteen, always regular until three months previous to admis- 
sion, smce w'hich time none has occurred Four da 3 's m dura- 
tion, free from pam, constitutional cramps, or disturbances 
Family Negative 

Examination — ^Height 5 feet, 9 inches, weight 140 pounds 
Long slender girl showing considerable loss of nutntion, but fair 
color Positive findmgs were cardiorespiratory murmur over 
the heart and pam m the inguinal region Vaginal finftingg 
negative There was some tenderness along the thigVig and 
bbia Urme and feces negative Blood examination, Wasser- 
mann positive 2 plus Spmal flmd Wassermann negative, cell 
count and globulm normal Fluoroscopic exammation of the 
chest and stomach normal, colon small and spastic Skiagraphs 
of the chest, lungs, heart, and vessels normal Orthopedic ex- 
ammatioii (Dr A E HorwiU) “Periostitis of the right ihum, 
arthritis of nght sacro-ihac joint, periostitis of the nght femur,' 
and beginnmg periostitis of both tibia, origin luetic ” Nose 

\OL 4—43 
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and throat examination (Dr C F Pfingsten) “Sinuses normal, 
small but infected tonsils, xocal cords slightl)’^ thickened, and 
small degree of infiltration ” 



Tig 66 — Cise III Anterior 
(right) before treatment, n eight nbout 
90 pounds Note eunuchoid hands, 
and proportions and extreme emaci- 
ation 



Fig 07 — Case III Posterior 
(left) after treatment, u eight 150 
pounds Note return of classical 
gonad adiposity, particularlj the tro- 
chanter adiposit> (Anterior a icn of 
this case after treatment center in 
Fist 70) 


Treatment — On the basis of signs of the pcriosUUs and a 
2 plus Wassermann, patient was placed upon a prolonged anti- 
luetic treatment consisting of saharsan intra\ cnousl} , inucd 
treatment by moutli, and intrjimuscular injections of HgCl: 
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During the following three months under this treatment the 
permaous course was not mterrupted There was a contmual 
loss of weight, mcrease m the amoimt of pam and discomfort 
m the low er nght portion of the abdomen persistent \ omitmg, 
etc At this time, three months after entrance patient was 
discharged from hospital, but contmued to take antiluetic treat- 
ment by mouth 

Re-admittance Februarj’’ 2, 1917 Patient re-entered hos- 
pital for a verj* se\ ere an gina and diffuse stomatitis This had 
been present for one week accompamed by se\ere dysphagia 
and low-grade fever Old S 3 -mptoms of vomiting, abdonunal 
pam, and headaches had been present smce premous observm- 
tion Evammation of mouth revealed an aphthous stomatitis 
which cleared up under three weeks of local treatment Two 
mtra-\enous salvarsan treatments were gi\en durmg this stay 
m the hospital, patient was discharged, reheved of mouth and 
throat infection, but unimproved as far as origmal gastro- 
mtestmal sj-mptomatologv* was concerned 

Re-adimttance September 30, 1917 Chief complamts (1) 
Crampmg pams across the epigastnum and lower portion of the 
abdomen (2) Marked tenderness over nght ihum and sacro- 
diac region (3) Amenorrhea for the past fourteen months (4) 
Headaches and vomitmg fifteen imnutes after eatmg associated 
with mtensification of pam m the epigastnum and low er portion 
of the abdomen (5) Attacks of sudden edema of face, hands, 
ond feet For the past few months the patient has been taking 
practically no sohd food Diet consisted almost entirel}* of 
orange jmee and tea Did not vomit blood or pass mucus or 
blood m the stools Eight months previouslj' for the first time 
the patient noticed marked edema of the body, mv olvmg the face, 
hands, legs, and feet, swelhng verj marked and pitting on press- 
ure Ko localized redness or itchmg Onset of this swelhng 
was verj’^ sudden and mtenmttent and it would disappear 
wnthm twelve to tw entj -four hours m some attacks 

Re-examination Emaaation more marked, weight less tVinn 
100 pounds, color more anemic nails and hps shghth- c\ anosed 
Rulse rapid, low volume and tension Other general and re- 
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gional findings as on pre\'ious examination Blood-pressure 
115/80 Single and twentj'-four-hour specimen of urine normal 
Blood analysis, leukocytes 4820, erythrocytes 3,280,000, Wasser- 
mann negative Stomach anal3'-sis, free HCl 15, total acidih 
35 Lactic aad negative, microscopic negative Basal metab- 
ohsm plus 1 per cent ^-Ray examination, fluoroscopic of the 
chest and stomach normal, ^-^a)’• of the colon normal, free from 
spastiaty 

Patient remained m hospital from August 30tli to October 
19th, during which time she was again placed on antiluetic 
treatment consisting of intravenous injections of saharsan, 
intramuscular injections of Hg, muxed treatment of HgClj and 
KI by mouth, without diange in tlie course of her condition, 
which grew progressive!} worse During this stay in hospital 
her other sjTnptoms were nausea, vomiting, and pain in tlie 
epigastrium Her condition became so bad that an exploratorj 
operation was advised Patient's weight had decreased to be- 
low 90 pounds, weakness nas extreme While under observa- 
tion numerous attacks of angioneurotic edema occurred, con- 
sisting of edema of the face, hands, and feet, the face swelling 
so much that the eyes were closed and lips Mere enormously 
enlarged In order to prepare for operation transfusion uitli 
compatible blood was gi\en, w^hich was followed by a terrific 
reaction, consisting of marked cj'anosis, collapse, i^omiting for 
a number of da}S After her condition lmpro^cd suflicienllj 
to make operation a safe procedure a laparotomy ivas per- 
formed b} Dr John Young Brown At this operation the 
entire abdomen w'as found free from lesions and adhesions, 
cecum and pericecal periotneum were absolutely free from 
adhesions The stomach duodenum, gall-bladder, and entire 
gastro-mtestmal tract w ere found absolutely normal 1 he uterus 
was well developed, oiaries slightlj decreased in size but not 
abnormal!} so The operation consisted of a simple but thor- 
ough exploration 

On the basis of the negatne findings at operation, the ab- 
sence of reaction to luetic treatment and the general eunuchoid 
build associated with amenorrhea, the patient was placed upon 
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treatment for hj^pogonadism The mar\elous effects of this 
treatment is given m a summarj of an obsen ation made from 
notes June 6 1920 “Following operation patient took corpora 
lutea mjections once dailj and corpus luteum, gram 10, after 
meals bj mouth Withm two weeks she stopped vomitmg 
enturel}' and began to retam hquids Withm a month she be- 
gan to gam weight and has gamed consistently (total of over 60 
pounds), now wei ghing 156 pounds Has had some complamts 
of soreness and pam m the abdomen, but no severe pains either 
m the gastnc or right mgumal region Has had an occasional 
headache which can be controlled by 10 grams of aqnrm, feels 
perfectly well m everj w ay, had had complete rehef of all s 3 Tnp- 
toms with the aboi e exception of the shght soreness m the ab- 
domen and occasional headache The menstrual periods hai e 
not returned to date ’ 

CASE IV 

Miss M I Gen No 3437 Serince of Drs Engelbach and 
Tierney, St John’s Hospital Age eighteen, school girl Chief 
complamts (1) Amenorrhea from six to eight months m suc- 
cession (2) Feehng of exhaustion (3) Ocular weakness (4) 
Pam m the region of the coccj'x Irregular attacks of amenor- 
rhea haie occurred for four j'ears Patient matured between 
the age of eleven and twelve, after whidi had regular copious 
menses of five or six da^'s m duration free from pam unmter- 
ruptedlj' imtil the age of fourteen From the age of fourteen to 
eighteen menses were absent for mter\ als of six to eight months 
after which she would menstruate for two or three months m 
succession I\Tien present thej' were five to six daj'S m dura- 
tion, of normal amount and free from pam Last menses oc- 
curred two months previous to examination lasted e^ht dai's, 
were copious m amount and pamless Dunng these four I’^ears 
of transient amenorrhea patient has felt more or less w eak and 
exhausted Ocular weakness has been particularlj* marked, 
mterfenng with studies Pam m the region of the coccyx has 
been present mtermittently Ecchj-motic spots not due to 
trauma haie occurred on lanous portions of the bodi* at fre- 
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quent intervals Fast Date of teeth eruption not known e\- 
actl}'^, but motlier thinks that tlus occurred late Had ndcis 
when ait infant, being three years old before being able to walk 
Chicken-pox without complications Famil)'^ and personal his- 
tory negative 

Examination — Stature short, measurements from symphj sis 
to vertex, 29 indies (74 cm), from s}'mph}^sis to soles of feet, 



Fig 6S — Case IV Note the deep-set squinting e>es and high saddle nose 

292 inches (75 cm ), span, 62 inches (157 cm ), height, 4 feet, 
IO 7 inches (149 cm ), circumference of head, frontal region, 
221 inches (57 cm), at upper maxilla, 17-J inches (44 cm), at 
lower maxilla, 16^ inches (41 cm), chest, 271 inches (69 cm), 
abdomen, 23| indies (60 cm ) , symphysis, 33 inches (84 cm ) , 
length of humerus, 11 inches (29 cm), forearm, 9] inches (24 




f 



Fig 69 — Case IV >>ote the retrosseiu nose, full, thick lips, the large upper 
incisors, and the small upper canines 

cm ), femur, 15a inches (39 cm ), lower leg, 15 inches (38 cm ), 
hands long and slender, slightlj dubbed wrists narrow, no 
dorsal paddmg Head wide with low forehead, anterior angle 
inchned forward face round Deep laddlc nose, with decided 
rcirosscait pomt Eyes deep set, lip-- iti'ck, loner teeth a erj' slightly 
Oi.ercroudcd No supradaxicular t>r posterior ccraical fat pad- 
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ding, no unusual obesity about breasts abdomen or mons 
Hair distnbution slightly thin on scalp, e}'ebrow s shghtly thinned 
at temporal sides eyelashes normal, shght lanugo on upper hp, 
neck, and inferior maxilla Absolutelj' no hair on abdomen or 
chest, ver}' shght amount on extremities Secondary' sex char- 
acters present, breasts fairly well de\ eloped iirgm tx-pe Ax- 
illary and mons hair present, skm shghtlj' thick, not excessively 
so, not dr}' or scaly Few: ecchx-motic spots oxer body no ab- 
normal pigmentation Pulse sloxx regular equal sx’mmetric 
shghtlx qmck m rise and fall, not xxeU sustamed Tempera- 
ment phlegmatic Blood-pressure 130/100 Regional Thy- 
roid not enlarged Heart endocnnous apex-beat four and a 
half fingerbreadths to left of sternum curcumscnbed not force- 
ful Xo diastohc shock thrill or rub Borders, apex-beat, 
left border sternum, fourth nb Sounds, at the apex x'erx" shght 
presxstohc murmur, disappearmg with deep respiration Sys- 
tohc murmur oxer pulmomc area “tit-tat* phenomenon ox'er 
manubnum Large x'essels of chest and neck negatix'e 

Vnm anal} sis normal Blood, mcludmg 'Wassermann, nega- 
tixe CarboJndrale tolerance increased blood-sugar (alter 85 
grams of dextrose) first hour 087, second hour 085 Feces 
negahx e Roentgenogram of the hand epiph} seal ends of radium 
and ulna not closed Carpal bones all ossified some hnes along 
epiph} seal ends of both phalanges and metacarpal bones, no 
tuftmg at ends Roentgenogram of the head sella turcica large 
anteroposterior diameter, ♦ mch (13 mm ) , superior depth 
T inch (10 mm ) Xo other abnormal markmgs 

DISCUSSION 

Diagnosis — These three tx’pes of endocnnous amenorrhea 
Will he contrasted diagnostically m order to accentuate the 
®gns of glandular disorder produemg much the same menstrual 
hnrbance In amenorrhea due to th}Toid insuffiaency the 
'er} early personal history is of the most significance whereas 
eature is of less prommence m the pitmtar}* or eunuchoid 
menstrual disorders In these latter two the family history 
^nionstratiiig type-signs is much more important The first 
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point of mquir 3 >^ m the suspect tli)TOid mdmdual should 
be the size and weight at birth Ever}-^ bab}'- over 10 pounds 
m weight or of an unusual size at birth should be suspected 
of having been influenced b)’^ prenatal defiaenci’ of Uie 
th)Troid Instead of a 14-pound bab}’’ being the pride of botli 
obstetrician and father it should be one in nluch thjroid 
treatment should be given from tlie first few neeks of life TJus 
treatment would probablj’^ help to pre\ent many of the carl)', 
so-called gastro-intestinal upsets and the peculiar nocturnal 
insomma to winch these infants are subject Another suspi- 
aous abnormahty which should attract the attention of the 
general practitioner and obstetriaan is that of /a/e healing of 
the cord, or so-called infection of the navel For instance, the 
speaker has records of a cretin child fourteen years old in whom 
the navel had never healed Tins patient had been subjected 
to many exammations and various treatments, from local 
apphcations to ^-rays and Finsen hght, without any effect upon 
the mfected navel present since birth The condition healed 
withm tv 0 weeks after tlie institution of thjToid treatment 1 he 
next sigmficant happemng m the clironologic de^ elopment of .i 
hj'pothyroid infant is the late appearance or eruption of the teeth 
Every baby whose first teeth do not appear at the end of the 
sixth month should be suspected as having a degree of insuffi- 
ciency of the thjToid gland The speaker has noted an opposite 
condition in the pituitarj' infants A great mam of these babies 
ha^e teeth appear before the sixth month The next e\cnt in 
tlie life of a baby indicatmg insufiiciencj of the thiroid gland 
IS late walking and talking If at the end of tnehc or fourteen 
montlis a child is not able to stand alone and nalk .i fen feet 


at a tune or begin to say monosyllables dclicienc) of the tln- 
roid should be considered It mil be noted in tlie histori of 


Case R'" the statement that rickets nas present m the first fen 
)ears of life, delaxung tlie actiie locomotion until the age of 
three This history is a i erx' common occurrence m these indi- 
iiduals Man\ of them have been treated nith bracts and other 
mechanical treatment b\ competent orthopedists nho haie 
neier suspected the underlying cause of the os«eous lesion 
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The ne\t age during which thyroid cases should be apprehended 
IS that of school mspection These dcjcclnc children are easily 
recognized bv the unbiased instructors in the Inndergorlcn or 
primary grades of school uhere an opportunity is presented for 
comparing the mentahty and deielopment of children of the 
same age The retardation of progress durmg the first school 
3 ear is frequently due to some blunting of sound or sight per- 
ception and not to lesions of the sense organs The retardation 
m the special sense perceptions should at least suggest a possible 
hj'pothvroidism, and the previous history detailed is usually 
suffiaent for a diagnosis 

The early menstrual history m these three different tjyies of 
mdinduals certainlj* offers a decided contrast The hj'pothj^- 
roid gul menstruates at a much earlier age than the normal This 
is demonstrated bj’ referrmg to the historj' of Case W whose 
first penod occurred between the age of eleien and twelve 
The speaker has noted that m a senes of cretins m winch there 
was a complete msufficiencj* of the th\Toid gland adolescence 
occurred from the age of nine to cleicn \ears In the hipo- 
thjToid mdindual besides the penods commg on before the age 
of thuteen there is alwais a tendenci’ at least m the first few 
months or j^ears of menstrual hfe to have an increase in the dura- 
tion of the menstrual penod and absence of dysmenorrhea Thej' 
require from three to six pads a daj' There is rather consistent 
absence of local as well as general distress such as cramps, 
headache malaise languor etc The opposite is true of the 
eunuchoid gul In these mdi\iduals the penods usually- appear 
after the age of fourteen The\ have a tendencj* to be of shorter 
duration two or three daj s, scant}' m amount and accompamed 
bj more or less d}Emenorrhea This d}'smenorrhea consists of 
a great deal of pehic pam and distress and is frequentlv located 
over McBurney's pomt which often leads to a diagnosis of appen- 
dicitis The constant relation of this pain to the menstrual period, 
howe\ er, should help to prevent such o misfahe Besides these local 
disturbances a great man} general s}-mptoms are present among 
which are nausea ^olmtmg, backache extreme malaise and 
general distress This charactenstic menses w ith the same group 
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of dysnicnorrlieic symptoms is frequently present in a h3'pcr or 
excessive secretion of the tli)Toid gland The clinical fact of the 
early appearance of the menses, its profusion, prolonged dura- 
tion, and freedom from dj smenorrheic symptoms m the hyjio- 
thyroid indn idual and the opposite condition m tlie eunuchoid 
and lij-perthyroid individual, lead the speaker to conclude that 
the thyroid secretion is ait inhibitory hormone to the gonads When 
tlus substance is witlidrawn* more or less complete]} in tlie ly-po- 
thyroid, menses occur as described above Whereas, when an 
excessive thyroid secretion Is present in the body the inhibition 
is so great as not only to delay the age of occurrence of the first 
period, but to suppress tlie normal menstiual act and produce 
the short, scanty, and irregular painful period piesent in hyper- 
tli}Toidisni Ihe dela}'’ of the menses until the fifteenth or six- 
teenth year by an exccssix e th}Toid secretion also tends to pro- 
duce the eunuchoid t}'pe of indixodual so frequently found asso- 
ciated with an early deficiency of the internal secretion of the 
gonads, the same as occurs in the carl} castrate I he pituitary 
t}'pe of indiMdual as desenbed m Cases I and II, typical of 
complete insufiicienc}’' of the anterior lobe of the lu'poplusis, 
nc\ or mature at all, or if the} do, late in adult life In less com- 
plete insufficiencies of this lobe of the h} pophi sis the adolescence 
may take place at the normal age or be dela} ed for a number of 
} ears, depending upon the degree of inactivity of the lobe Dur- 
ing tlie first year or tw o of the menstrual life there is usually a 
histor} of cessation of pet tods for a number of months tn lucccisioit 
In the milder cases the menses may occur at normal inlenals. 


but arc imperfect in duration, amount, and arc frequently asso- 
ciated with more or less d}smcnorrhca and migraine In con- 
trast with tins intermittent amenorrhea the eunuchoid indiiidul 
has a gradual decrease in all elements of the menses J he liislori 
of oxarian insufiicienc} present in the eunuchoid indn idual as 
illustrated in the liiston of Case III is rather classical riii" 
con-'ists of menses that come on after the fourteenth star, and 
ma} be fairl} normal for the first four or li\e it.irs, graduall} 


‘ Adduiontl cur'cncc corrobontnL of tbi- conclusion istliclitt igcoftlit 

nicnopnusc in lui>o Iisroidism 
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decreasing in duration, amount, and regularity, accompamed by 
increasingly severe dysmenorrhea The development of the 
gemtal organs m these three cases are also qmte different In 
the amenorrhea associated -mth preadolescent anterior lobe 
hypopitmtansm there is an infantile gemtal tract with absence 
of secondary sex characteristics This is not true m the partial 
insuffidency of ovanes or thyroid In these eunuchoid girls the 
gemtal organs have already been developed and the secondary- 
sex characters present before the onset of the ductless gland 
disorder In the hypothyroid there is usually a very early aver- 
dcv^opment of both the primary and secondary sex organs The 
rnamms are well developed at the age of ten to twelve, and this 
usually precedes the onset of the first menses In eunuchoidism, 
while there is no marked retardation of the development of the 
internal gemtaha, there usually is some tendeniy^ toward im- 
perfect development of the secondary sex characteristics, the 
mammary' glands are usually undeveloped, and the absence of 
hair-suit is qmte constant 

The most important differential diagnostic signs mdicative of 
a ductless gland disorder producmg abnormal menses m these 
three ^-pes of endoomous mdividuals are the gross and local 
changes m the body due to them secretory effects These have 
been termed “hormomc signs,” and can be defined as the general 
and local changes of development, growth, and metabolism pro- 
duced by the presence or absence of the secretion of these endoc- 
tme glands These hormonic signs divide themselves naturally 
into two groups — those referable to the body as a whole, “the 
general hormomc signs” and those affectmg regional portions of 
the body, “the local hormomc signs ” Among the general hor- 
momc signs are such anatomic characters as the weight, stature, 
height, with the important analysis of proportions A comparison 
of the upper measurements (from the symphysis to the vertex — 
short and flat bones) to the lower measurement (symphysis to 
the soles of the feet — ^long bones), as well as a companson of the 
height to the span Other general signs are the adiposity, hair- 
suit, pigmentation, pulse-rate, temperature, and blood-pressure 
The local hormomc signs are r^onal changes produced by osseous. 
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adipose, and genital development For mstance, the shape and 
size of the head, hands, and the configuration of the face are 
classified as local hormomc signs mdicatmg over- or inactivity 
of one of these important glands The outhne of the face, whether 
It IS round, angular, hexagonal, the pecuharity of the setting of 
the eyes, shape of the nose, thickness of the hps, size and place- 
ment of the tefeth, dun, neck, characters of the mammae, hands, 
gemtaha, etc , are the most important easily recogmzed local 
hormomc signs The most contrasting differences of these t 5 'pes 
IS due to the effect of these hormones upon the activation of the 
ossification centers of the bones durmg the preadolescent age 
Withdrawal or reduction of the hormones of the internal secre- 
tion of the ovanes produces a marked overgrowth of the long 
bones by allowmg the hormones of the pitmtary and thyroid to 
overstimulate these osseous centers and permit them to continue 
m activity longer than in a normal mdividual Consequently, 
when there is an msuffiaency of this mternal secretion from the 
ovanes there occurs an itriisually tall slender individual havmg 
charactenstic proportions and measurements, due to an over- 
growth of the long bones, produang the eunuchoid type (Case 
m) Whereas m the other two types of individuals havmg an 
msuffiaency of either the thyroid or the pitmtary gland, the stim- 
ulating hormones of both long and short bones are absent Conse- 
quently, there is produced a very short stocky (undergrown) in- 
dividual You will note from the illustration companng these 
Cases I, in, and TV that the eunuchoid girl is almost twice the 
height of the hypothyroid and the hypopituitary individual 
The characteristics of the phalangeal bones of the hands are also 
entirely different from those m Cases I, II, and IV The unusual 
growth most frequently occurs durmg the age of adolescence, and 
the history of its presence just at that time is alnaj's significant 
of eunuchoidism, whereas the early history that the patient 
has not gronm in height durmg or after adolescence should make 
one thinl- of a possible hypothyroid or pitmtary disorder Be- 
sides this unusual height present m the eunuchoid (Case HI) the 
disproportion m the measurements is qmte mdicative It mil 
be noted that the lower measurement is 3 inches longer than the 
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Fig 70 — Comparison of Case I, pituitarj (nght), eunuchoid, Case III 
(after treatment — center), and th>roid, Case IV (left), insuflSciency All 
same age Note retardation of growth of pituitarv and thjToid (nght and 
left) as compared to eunuchoid (center) Note the difference m upper and 
lower measurement of eunuchoid (center, 32 in 35 in ) as compared with 
pituitar> (left, 27 in 25 in ) Note the return of the classical gonad obesit> 
(after corpus luteum treatment) of Case III (center) consisting of mamman 
and trochanter adipositj Compare with figure taken before treatment 


tipper and the span equals the height The upper and loner 
measurements mereh offer a rapid estimation of the comparative 
detelopment of the short and long bones, the upper of sWt and 
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flat bones and the lower of long bones In tlie pt lintary individual 

the opposite effect on the osseous groivth is produced, and if dispro- 
portion occurs the short and flat hones arc overdeveloped as com- 
pared to the long hones For instance, in these cases tlic upper 
measurement is longer than tlic lower and tlie span shorter or 
equal to the height With the exception of the general retardation 
of groivth in lire tli3Toid tj'pe the measurements may be either 
pituitar}’- or eunuchoid in proportion In tlie h3'poth}Toid the 
development of tlic carpal bones is the most significant osseous 
sign There should be one carpal bone fully developed to its 
periphery for each 3'ear of the individual’s life In some of tlie 
speaker’s h3'potli3TOid cases at the age of fifteen, for instance, 
all the carpal bones were yet not full3" developed Similar re- 
tardation in the grow th of the flat and long bones occurs in tliesc 
indiwduals in the preadolescent \arict3'^ which is alwa3"s under- 
sized as to development of all tlieir bones The3' do not hav c tlie 
classical small head and feet that are present in the h3'popituitar3 
individual It wnll be noted in Case W that the hand bones arc 
unusually long and slender The head in tlie h3’popituitar3 t3 pe 
IS unusuall3'’ small as compared to the rest of the bod3’^ in the bi- 
lobar cases, but fairly w'ell proportioned to the rest of the bod3 in 
tlie anterior lobe insufficienaes on account of the lack of dc\ elop- 
ment of all the bones in this varict3’^ This tcndenc3'’ to micro- 
cephalic head does not produce a marked change in the shape 
of tlus head or its facial features on account of the uniform re- 
tardation of development of all tlie bones making up the head 
and face In comparison with this small w'cll-formcd pituitarv' 
head w’e hav e the unusually large head wntli round face in Uie 
h3'poth3’Toidism and a disproportionate elongated, sharp fea- 
tured, hatchet face, and receding chin in the eunuchoid indi- 
ndual 

The nose in the h3'poth3Toid girl is usuall3' short and blunted 
with a high saddhng and retrousse tip, whereas tlic nose m a 
h3popituitar3' girl comparativcl3 small throughout, is a well- 
shaped Grecian t3’pe with perfect nostrils The nose of a 
eunuchoid individual is rather long, but of good shape, with 
shaiph angled contour The lips in the h3T3opituitar3' indiv idual 
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are thick, full, and have a tendency to eversion, while the mouth 
and hps in the eunuchoid mdividual are small, with very thm 
and dehcate hps, forming a mouth which has a tendency to be 
oval m diape The hps m the pitmtary girl are not particularly 
characteristic, although they do not have a tendency to be either 
over- or underdeveloped m thickness or size The teeth m the 
hypothyroid mdividual are very poorly set, with a marked 
tendency to irregularity m outhne and placement, this is par- 
ticularly true of the upper camnes, which frequently are mis- 
placed very markedly either antenorly or postenorly to the 
normal tooth-hne The lower front teeth are always over- 
crowded and very irregular In the eunuchoid mdividual there is 
a deaded tendency to an enlargement of the upper masors and a 
decrease m size or a congemtal absence of the upper lateral m- 
asors The pitmtary mdividuals usually have a well-developed 
and perfect occlusion, lateral and horizontal, of the teeth, al- 
though there may be a tendency to an enlargement of the upper 
masors m those cases which have a secondary absence of the 
menses The chtn m the eunudioid girl is usually recedmg m 
character and narrow In the hypothyroid mdimdual it is, on 
the contrary, more frequently wide and blunt, whereas m the 
pitmtary type there may be some recession m those who have a 
marked secondary tendency to eunuchoidism, particularly m 
those havmg a complete absence of development and function of 
the gemtal system 

The hands and Jeet of the hj'popitmtary cases are un- 
usually small, the hands, “type en petite,” are one-third the 
size of the normal mdividual, lath narrow wnst and short 
but fragile and tapenng fingers The feet m these mdividuals 
rarely develop beyond a third of the normal size for the age 
Women of this type after reaching maturity frequently wear 
shoes Size 2 or 3 In deaded contrast to this the hand of 
the eunuchoid girl is extremely long, slender, and artistic The 
wnst IS usually exceedingly narrow, the fingers disproportion- 
ately long, narrow, and pomted There is no marking so char- 
actenstic of the hypothyroid hand except m some cases there 
IS a tendency to dorsal and finger paddmg This myxede- 
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matous swelling is usually transient and most frequently present 
during the fame of the imperfect menstruation At this tune the 
fingers feel very much enlarged, stiff, and the rmgs worn ordmar- 
ily with comfort can barely be removed In some of the speaker’s 
cases this false edema has been so transient as to be present for 
only an hour or two, recumng at long mtervals It has been 
found to be much more mconstant than the typical dorsal pad- 
dmg found in the adult my\edema, m fact, many outspoken cases 
of the early defiaency of the thyroid with very marked menstrual 
disturbances do not present this sign The feet m the eunuchoid 
mdividuals are usually long and shapely with no other special 
characteristics In the thyroid indiiuduals there is a tendency 
to flat-feet or lowermg of the arch which might be responsible 
for their late locomotion 

In the laboratory observations made upon these cases the 
roentgenograms of the head, face, and hands confirm the physical 
signs which have been desenbed above The small short taper- 
mg fingers, as compared with the long phalanges with tapermg 
ends, correspond to tlie desenpbons of the pituitary and eunu- 
choid hands as given above The absence of development of 
the carpal bones to their penphery corresponding, one to each 
year, is present in the hypothyroid mdividual The very short 
nasal bone m the pituitary case as compared to the unusually 
developed one m the eunuchoid is easily demonstrated in the 
radiograph The basal metabolism is important m confirming 
the hypothyroidism, as in these cases the rate is usually much be- 
low normal This deaded decrease m rate is not present in the 
eunuchoid or pituitary mdividual, comparatively few of the very 
marked hypo-activities of these glands have a rate w’hich is 10 
per cent below the normal The majority of tlie cases will fall 
wnthm the normal basal metabohsm and some few even have a 
shght mcrease m metabohe rate Practically the same thing 
occurs m the changes of carbohydrate tolerance, another gross 
measurement of metabolism The hypothyroid cases have a 
veiy deaded maease m this tolerance, and the pituitarj' and 
eunuchoid cases have practicallj’’ a normal blood-sugar foUowmg 
the intake of the standard amounts of glucose 
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The symptoms referable to other organs and systems in the 
early cases of these dyscrasias are extremdy valuable In the 
thyroid mdividual the systems wrhich are most markedly and fre- 
quently affected are the dermal, the nervous, and the circulatory 
system It has been the expenence of the speaker that the gastro- 
intestmal and renal systems are not so frequently mvolved m 
the early ages The changes in hair growth, such as partial alo- 
peaa, the subdennal infiltration, the skin impregnation producmg 
a lardaceous or alabaster color, are among the common signs in 
the early cases assoaated with gemtal abnormahties Among the 
common nervous symptoms is the general depression producmg a 
defiaency of all mental action with a decrease m qieaal sense 
perception A tendency to stupor or somnolence with loss of 
memory, mental confusion and consequent disorientation, is 
present m various combmations and degrees of mtensity 
Marked sensory disturbances producmg pecuhar hyperesthesias, 
pruntis, tmghng, etc , are among the common penpheral nerve 
disturbances The circulatory signs are those referable to the 
rate and rhythm of the heart Many of these cases have an 
unusually slow, irregular pulse, assoaated with subnormal tem- 
perature, which is reheved entirely by thyToid medication The 
common complamt of all three types of these mdividuals is the 
unusual muscle and mental fatigue This is probably most 
firequently found m the thyroid and eunuchoid mdividual, but 
also present m less degree and evidence m the pitmtary case 
The eunuchoid individual presents s 3 miptoms referable to 
other systems which are very misleadmg, havmg a tendeni^ 
to direct the diagnosbaan toward those systems instead of to 
their source — the ovaries The system which is most decidedly 
and frequently affected is the gastro-mtestmal tract, as was 
demonstrated m the classical case of eunuchoidism herewith de- 
scribed (Case 111) Pam m the left lower quadrant of the ab- 
domen associated with spastiaty of the colon not reheved by the 
ordmary treatment for colomc spastiaty is also frequently an 
accompaniment An mtenmttent ptyahsm has been the ciuef 
complamt of a few of these cases A rapid and persistent decrease 
in Height and tendency to anemia sometimes overshadows the 
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688 


WILLIAM ENGELBACH 


matous swelling is usually transient and most frequently present 
during the }ame of the imperfect menstruation At this time the 
fingers feel very much enlarged, stiff, and the rmgs worn ordmar- 
ily with comfort can barely be removed In some of the speaker’s 
cases this false edema has been so transient as to be present for 
only an hour or two, recumng at long mtervals It has been 
found to be much more mconstant than the typical dorsal pad- 
ding found in the adult m 3 r\.edema, in fact, many outspoken cases 
of the early defiaency of the thyroid wth very marked menstrual 
disturbances do not present this sign The feet m the eunuchoid 
mdividuals are usually long and shapely lYith no other ^ecial 
characteristics In the thyroid mdinduals there is a tendency 
to flat-feet or lowenng of the arch which might be responsible 
for their late locomotion 

In the laboratory observations made upon these cases the 
roentgenograms of the head, face, and hands confirm the physical 
signs which have been descnbed above The small short taper- 
mg fingers, as compared with the long phalanges with tapenng 
ends, correspond to the descnptions of the pituitaiy and eunu- 
choid hands as given above The absence of development of 
the carpal bones to their penphery corresponding, one to each 
year, is present m the hypothyroid mdividual The very short 
nasal bone m the pitmtary case as compared to the unusually 
developed one m the eunuchoid is easily demonstrated m the 
radiograph The basal metabohsm is important m confirming 
the hypothyroidism, as in these cases the rate is usually much be- 
low normal This deaded decrease in rate is not present m the 
eunuchoid or pituitary mdividual, comparatively few of the veiy 
marked hypo-activities of these glands have a rate uhich is 10 
per cent below the normal The majority of the cases \m 11 fall 
withm the normal basal metabohsm and some few even have a 
shght mcrease m metabohc rate Practically the same thing 
occurs m the changes of carbohydrate tolerance, another gross 
measurement of metabohsm The hypothyroid cases ha\e a 
very deaded mcrease m this tolerance, and the pituitaiy and 
eunuchoid cases have practically a normal blood-sugar following 
the intake of the standard amounts of glucose 
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The symptoms r^erdble to other organs and systems m the 
early cases of these dyscrasias are extremely valuable In the 
thyroid mdl^’idual the systems -which are most markedly and fre- 
quently affected are the dermal, the nervous, and the circulatory 
qretem It has been the expenence of the speaker that the gastro- 
mtestmal and renal si'stems are not so frequently mvolved m 
the early ages The changes m hair growth, such as partial alo- 
pecia, the subdermal infiltration the skm impregnation produdng 
a lardaceous or alabaster color are among the common signs m 
the early cases assoaated with gemtal abnormahties Among the 
common nen-ous symptoms is the general dqiression produdng a 
defiaencj' of all mental action with a decrease m speaal sense 
perception A tendency to stupor or somnolence -with loss of 
memory, mental confusion and consequent disonentation, is 
present m i-anous combinations and degrees of mtensity. 
Marked sensory* disturbances producmg pecuhar hyperesthesias, 
pnmtis, tmghng, etc , are among the common penpheral nerve 
disturbances The circulatory signs are those referable to the 
rate and rhjihm of the heart Many of these cases have an 
imusuall}’’ slow, irregular pulse assoaated with subnormal tem- 
perature, whwh is reheved entirely by thyroid medication The 
common complamt of all three types of these mdiiuduals is the 
unusual musde and mental fatigue This is probably most 
frequently found m the thjuoid and eunuchoid mdividual but 
also present m less degree and evidence m the pituitary case 
The eunuchoid individual presents symptoms referable to 
other systems which are very misleadmg, hanng a tendency 
to direct the diagnostiaan toward those S 3 retems instead of to 
their source — the ovaries The sj^stem which is most deadedly 
and frequently affected is the gastro-mtestmal tract, as was 
demonstrated m the dassical case of eunuchoidism herewith de- 
scribed (Case 111) Pam in the left lower quadrant of the ab- 
domen associated -with ^astiaty of the colon not rdieved by the 
ordmaij' trea-tment for colomc spastiaty is also frequently an 
accompaniment An mtermittent ptj'ahsm has been the 
complaint of a few of these cases A rapid and persistent decrease 
in Height and tendency to anemia sometimes overshado-ws the 
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whole clinical picture In contrast are the thyroid cases which, 
if anything, have a tendency to increased weight because of tlieu: 
very marked decreased metabohsm 

Symploms referable to oilier systems in the pituitary individuals 
most frequentlj' affect the head, eyes, and gastro-intestmal tract 
In these cases there are recurrmg and persistent attacks of mi- 
graine usually aifectmg the eyes, probably among the most dis- 
turbing chief complaints A small percentage of them have pecu- 
liar attacks of nausea and vomiting related to the menstrual 
u eek The gastro-mtestmal symptoms are more frequently a part 
of the migrame attacks, but sometimes are absolutely independent 
of headaches or ocular signs These gastro-mtestmal symptoms 
are more frequently reheved by the pitmtary treatment than are 
the headaches and ocular disturbances The nervous make-up 
and mentahty of the pitmtary mdividuals are qmte decidedly 
different from either the eunuchoid or thyroid individuals The 
pituitary child is precoaous m its progress through school and is 
ambitious and energetic m the undertakmgs and activities out- 
side of school They are frequently oversensitive, critical in 
their estimations, and flighty and changeable m the projection 
of their own work They lack the susceptibihty to mfection so 
frequently present in both the thjnroid and eunuchoid mdividuals, 
very rarely havmg nose and throat or pulmonary mfections com- 
mon to these types 

Treatment — ^The treatment of these menstrual disorders con- 
sists of a simple substitution of the deficient hormone m sufficient 
dosage Enough is already knomi about tlie treatment of an 
incomplete hypothyroidism at any age to make it unnecessary to 
go mto much detail regarding therapy In the majority of these 
adolescent hypothyroid girls mcreasmg doses of thyroid sub- 
stance are given by mouth until the tolerant dose is reached or 
until tlie symptoms are reheved For example, m a girl of 
fourteen to twenty years of age with a basal metabolism nhich 
IS not less than 30 per cent below the normal an mitial dose of 
thyroid gland, gram J ( 015), is prescribed three tunes a day after 
meals This is mcreased gram \ each week until the first signs 
of thyroid mtoxication appear The earhest sign of a thjToid 
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intorication is taken to be a tachycardia above 100, providing 
the pulse-rate was below 80 before the institution of treatment 
This tachycardia is conadered the best phyacal measure of the 
tolerant or phyaologic dose This tolerant dose is usually de- 
creased by i (007) or i gram (015), and then contmued for a 
few wedjs to obtam further information about its effects upon the 
qmptomatology At this tune, if the general symptomatology 
has not been improved, a basal metabolism readmg is t ak e n m 
order to detenmne whether the rate has been restored to normal 
If this has occurred, the dosage thus measured is thought to be 
correct and tVng treatment contmued for a number of months 
At the end of two or three months if there has not been a material 
improvement a re-esamination is mdicated to detenmne the 
correctness of the diagnosis If the symptoms are reheved by a 
smaller dose than a tolerant one, it is not necessary to contmue 
to mcrease the dosage, but more advisable to use the smallest 
dose possible that will produce rehef After the symptomatology 
has been completely removed, such as restoration of the penods 
to normal and rehef of any other system symptoms, it is a question 
m the nund of the speaker whether it is adiosable to increase the 
dosage to that pomt necessary to restore the basal metabohc rate 

In the treatment of the eunuchoid female a different rule apphes 
as to measuring the dose of the ovanan substances mdicated m 
the mdividual patient In these cases the basal metabolism 
does not serve as an mdex to the dosage, and the only Hp p P Ti d al^le 
gmde IS the reaction to this therapy m the fo rm of rehef of the 
clmical syndrome 

Various preparations by a number of pharmaceutical manu- 
facturers are on the market under different Tiampg "Ovarian 
substance " made from the corpus luteum and stroma of the ovary, 
IS supposed to contam the mtemal and external secretions of the 
ovary This preparation is administered by mouth (gr v to xx — 
3-1 3) and hypodermically (ig»xv to xxx— 1 -2 ) "Corpus lu- 
teum" (Parke, Davis & Co) and “Lutem” (Hynson, Westcott 
& Dunnmg) are preparations of the corpus luteum for oral use 
"Corpora lutea" (Parke, Davis & Co) and "lutein ampule^’ 
(Hymson, Westcott & Dunnmg) are extracts from the corpus 
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hilctm for hypodermic medication ‘‘Ovarian residue" CParke, 
Davis & Co and Hynson, Westcott & Dunmng) is an extract 
from the stroma of the ovary for hypodermic usage The dosage 
of these substances per oram is gr v to ■xxs. ( 3-2 ) and hypoderm- 
ically iiexv to \lv (1 -3 ) These hypodermic preparations given 
subcutaneously rarely produce reactions, although occasionally 
a severe local reaction occurs Corpora lutea has been given 
mtravenously m 2 and 3 cc doses without produemg severe 
local or general reaction Absent or secondary sex character- 
istics mdicate the use of the substance and extract from tlie 
stroma of the ovary (ovanan residue) Amenorrhea and loss of 
ovanan function due to the external secretion from the corpus 
lutea is supposed to demand corpus luteum preparation for its 
correction The speaker has two cases, however, m which this 
apparently produced a complete amenorrhea for a number of 
consecutive months Personally, no very deaded difference m 
the effect produced m corpora luteum to that of extract from the 
stroma has been demonstrated In nearly all of those cases 
where deaded effect has resulted from the use of one of tliese 
ovanan substances the result was obtainable from tlie other 
On the contrary, in those cases m which no effect was obtamed 
from one, very httle, if any, was observed from the use of the 
other extract In order to obtam defimte results it is necessary 
to give these ovanan substances hypodenmcally Full and com- 
plete rehef of symptoms by the oral admmistration of large doses 
of any combmation of these preparations has not been accom- 
phshed Besides, the mdividual patient’s dose must vary con- 
siderably, dependmg upon the amount of insuffiaency present 
In the above case of eunuchoidism it will be noted that the 
menstrual penods have not returned, while the symptomatology 
referable to her other systems, such as the nausea and vomitmg, 
neurotic edema, loss of weight, etc , were reheved entirely fol- 
low mg the use of corpus luteum alone It will be interesting in 
this case to note the effect of substance from the stroma (ovanan 
residue) 

The treatment of the pituitary amenorrhea likewise consists of 
simple substitution of the substance from the antenor lobe of the 
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hypophysis The guide to dosage is the reaction of the chiucal 
symptoms In these cases basal metabolism does not ser\'e as an 
aid to measuimg the dose The antenor lobe of the pituitary 
glanH IS now bemg marketed by both Parke, Davis & Co and 
Armour’s This can be given in doses from gr 2| to 15 ( 15-1 
mg ) Antuitnn ^atke, Davis & Co ), an extract of the an- 
tenor lobe of the hypophysis, is given in i^xv to Ixv (1-5 c c ) 
subcutaneously, mtramuscularly, or mtravenously, without any 
deeded reaction Cushmg reported a “thermic reaction” re- 
sultmg from givmg this substance to those mdividuals who 
had deficiency of the antenor lobe of the pitmtary gland 
This thermic reaction, consistmg of a temperature as high as 
101“ F following mjection of antmtnn, has not been observed 
except m the speaker’s cases of either antenor lobe or bilobar 
varieties As high as 5 c c of this substance have been given 
mtravenously to the pure antenor lobe cases without observ- 
mg a change of temperature for one hour after its introduc- 
tion Smaller doses given subcutaneously and mtramuscularly 
have always been unproductive of thermic changes These re- 
sults led to the conclusions that the thermic test is of httle value 
m diagnosis, or as a measure of size of the dosage necessary m 
these disorders If at any time the pituitary symptoms are 
maeased, the treatment should be stopped For example, a 
production of typical pitmtary headache or an exaggeration of 
the ocular, gastnc, or utenne signs followmg the mjection of this 
extract would mdicate that a nustake m the activity of the se- 
cretions of this lobe has been made, and there was probably a 
h 3 rpersecretion instead of a hyposecretion, as ongmally diagnosed 
On the other hand, if the relief of symptoms was quite marked, 
such as freedom for long mtervals from the attacks of cranial, 
ocular, and gastnc symptoms, marked rehef of muscle fatigue 
regularity and mcrease m the amount anrf duration of the 
menses, or improvement m hbido and improvement or rehef of 
stenhty, it would be proof of the benefiaal effect of this medica- 
tion. 
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CLINIC OF DR WTLLIAM WASHINGTON GRAVES 
St Loms City Hospital 


THE PHYSICAL EXAMINATION OF THE NERVOUS SYS- 
TEM OR SOME OF THE ESSENTIALS IN NEUROLOGIC 
DIAGNOSIS 

In ttiTg course I endeavor to bring certain facts and 
methods to your attention We shall not deal "with theory 
There is much m neurology we do not know, but there is a bit we 
do know that is eminently practical Moreover, we may use 
thic; bit, if we will, m our study of each case that presents itself 
to us There is already ample knowledge which justifies the 
phrase physical examination of the nervous system, and it has the 
same application as physical examination of the heart, lungs, or 
abdonunal viscera An adequate physical exanunation of the 
nervous sj'stem is the foundation of all accurate neurologic diag- 
noses in this course we shall not study disease as such, but 
rather we shall study the methods which should be employed m 
data-gettmg, m other words, we shall study some of the essentials 
111 neurologic diagnosis 

If we t h i nk of the several physiologic activities of the nervous 
system, we have at once a hne of mquiry which must engage 
our attention m the study of the mdividual These activities 
are manifested m four chief directions (1) the mental state, 
(2) the state of sensation and the special senses, (3) the state oj 
motility, (4) the state of reflexes We cannot determine whether 
the mdiiudual has a normal nervous system unless we mvesti- 
gate him from each of these pomts of view If we will do this, 
we can detenmne, almost bqrond a doubt, whether the mdi- 
vidual has orgamc ox functional disease We should, however, 
he able to go a step further m the majority of cases, and say 
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what part or parts of the nervous system are affected Wc 
should always try to answer in each case these questions 

First, Has the individual orgamc or functional, or a com- 
bination of orgamc and fimcbonal disease? 

Second, If orgamc, what is the location of the disease process? 

Third, What is tine nature of the disease process? 

If we are careful m iala-gclting and in data-inlcrprctahon, the 
first and second questions can be answered m most cases, but 
we are not always able to find the nature of the disease process 
This question, however, may often be answered tiirough the 
proper use of our senses and reason, tiirough the proper use of 
instruments of preasion, and through the proper use of those 
methods that have come to us m recent years from the labora- 
tory, m other words, through a study of the whole tndmdual 
from every possible point of mew 

We shall not here dwell upon psychainc nielhods, these mil 
be given to you by another In this course wc shall confine our 
study chiefly to the methods of data-gettmg m connection mth 
motility, reflexes, sensation, and the special senses Today wc 
shall begm the study of a man whose physiologic activities m 
these directions are supposed to be normal He is forty-five 
years old and came to the hospital a few days ago, giving the 
history of a recent attempt to take a long rest, and he still bears a 
large scar on the front of his nedr He is now glad that he is 
ahve, and desires to aid us in our work 

SOME OF THE PERVERSIONS IN MOTOR FUNCTIONS 

Individuals who have advanced orgamc disease of the ner- 
vous system usually disclose, almost at a glance, some abnor- 
mahties, and these are often more stnkmg m motor activities 
than m any other Consider, for instance, an mdividual mth 
spastic paraplegia, anotlier with Bell’s palsy, anotlier with 
Parkinson’s disease, another with hemiplegia, and still another 
with advanced locomotor ataxia As you knon, locomotor ataxia 
IS not an affection of the motor apparatus, but of the sensory 
system leadmg to a motor mamfestation, iihicli we call alaxta 
^^Tiether the location of the disease process be in the motor or 
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sensory neurons, orgamc disease usually manifests itself m some 
per\>^ersions m the state of motility, and I may also add m the 
state of the reflexes Perversions m motor function usually 
manifest themselves 

First, In clumge of attitude of a part or of the whole, the only 
exception to this rule is found m the shghtest degree of weakness 

Second, In the manner m which and the force with which 
movements are made 

Third, In the wasting of muscles, which may be general or 
limited to particular groups 

Fourth, In the diminution or absence of \'isible and palpable 
muscle contractions when given movements are resisted 

Fifth, In the degree of strength which under normal circum- 
stances IS proportionate to the degree of muscle development 

Sixth, In the condition of muscle tonus, which may be m- 
creased, dimimshed, or absent 

Seventh, In the presence of tremors, tome or dome spasm of 
musdes 

Eighth, In inco-ordmation (ataxia), which may be due to 
cerebral, cerebellar, spinal, or penpheral disease 

Nmth, In plus, minus, or absent mechanical irritability of 
musdes and of superfiaal nerve trunks, and m altered dectnc 
reactions of nerves and musdes 

Tenth, In station, m gait, m speech, m swallowing, and m 
sphincter control 

These several pomts must be kept m mmd when one would 
determme the state of motility You have noted how quiddj’- 
this man removed his dothmg no hesitation, tremor, or mco- 
ordination became manifest We have seen no thing abnormal 
about his attitudes nor his manner of makmg movements which 
IS even suggestive of motor disturbance As he walks to and 
fro before us each step is taken with rdative precision As he 
stands still his feet are not widely separated and he stands 
firmly upon them without swaymg We have found thus far no 
ewdence of perverted motihty 

After this general survqr of motor function, let us begm with 
the head region, as there are certam pomts nhich have to do 
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mth molor cranial nercc fimchon tliat we should always invcsb- 
gate We should note the state of the innervation of \as facial 
muscles Are the palpebral fissures of the usual dimensions and 
equal? Do his globes occupy a normal relation with the orbits? 
Is he cross-eyed? If so, has he been so from birth? Is his squint 
due to recent or remote ocular muscle palsy, and if so, what 
muscles are mvolved? Are his pupils as they should be— round 
and equal — and m size proportionate to age and illummation? 
Is there nystagmus while globes are at rest or only m end posi- 
tions? In either case is this sign equal right and left or more 
marked on one side or the other? Is it fine or coarse, rapid or 
slow? Are his oral fissures symmetnc at rest, m movement, and 
m emotional states? Are his tongue movements equal and do 
they work m unison? Is his soft palate equally innervated? Is 
there difficulty in swallowing? Do the shoulders occupy the same 
plane at rest and m active movements? Are there any ahnonnal 
attitudes about his head, upper and lower extremities, and trunk? 
Are there abnormahties either about the skull or spine? Is there 
wasting or weakness of any muscle group? Is there alteration m 
muscle tonus? Are there mechamcal hindrances to free jomt 
excursions? Is there any change noted about the tendons, mus- 
cles, or joints? Is there inco-ordination, tremor, or muscle spasm? 
Is there clonus of any muscle groups, particularly of forearm, 
pronator, wnst, finger, ankle, or patellar groups? 

SOMETHING ABOUT REFLEXES AND SPECIAL SENSES 

After we have thus investigated motihty, we next turn our 
attention to superfiaal (skin) and deep (penosteal and tendon) 
reflexes There are many reflexes, but only those that arc rela- 
tively constant are of defimte value in neurologic diagnosis 
The tendon and penosteal reflexes which are relatively constant 
and which may be mentioned are tlie yaw jerk, the orbital, the 
radial, the biceps, the triceps, the knee and Achilles' reflexes 
Among the relatively constant superfiaal reflexes are the corneal, 
the palatal, the abdominal, the cremasteric, and the sole reflexes 
The reflexes thus far mentioned must be considered physiologic re- 
flexes, and any one, or some, or all of them may be unduly active. 
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dumnislied, or absent The character of reflexes aids us greatly 
in differentiating between organic and functional disease In 
addition to these reflexes there are certain reflexes called patho- 
logic because they are not present in health, and occur only in 
the presence of disease Among these are Chaddock’s wrist 
sign and the so-called pathologic toe reflexes, the most depend- 
able of which are Babmski, Oppenheim, Gordon, and Chaddock 
I have more to say about the significance of physiologic 
and pathologic reflexes when I shall later on attempt to demon- 
strate the methods employed m ehatmg them 

After mvestigatmg motihly and reflexes, we should next 
turn our attention to sensation and the speaal senses In our 
conversation with our patient we have noted nothmg wrong 
with his heatmg We should always mspect the external ear 
(meatus, canal, and drum) and test auditory acuity Visual 
acuity ^ould also be tested, likewise the limitations of visual 
fidds for form and colors Please remember that no physical 
examination can be considered complete without the knowledge 
that can come to us only through the ophthalmoscope 

We next turn our attention to the senses of smdl and taste 
To test the sense of smeU, asafedita, cologne, etc , may be used, 
and for the sense of taste substances without odor, weak aad, 
salty, sweet, and sour solutions diould be brought m turn to the 
anterior two-thirds and posterior one-third of the tongue 

SOME PRACTICAL POINTS IN TESTING SENSATION 
Skm sensation and sensation of the bones and jomts should 
next be mvestigated, and to this end no daborate armamen- 
tarium IS required An ordmary pm, some cotton-wool rolled 
to a fine, flexible pomt, hot and cold test-tubes, and a coarsely 
vibrating tumng-fork represent the required mstruments Be- 
fore the sensory exannnation is begun we should explam to the 
patient ]ust what we expect of him We should never say to 
hun, just at the moment we apply the stunulus, do you fed the 
head? do you fed the pomt of the pm? do you fed this or do you 
fed that? The patient should be taught to answer, without 
any promptmg from the exammer, just what he feels In test- 
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mg sensation certam other precautions always must be kept m 
mmd (1) the patient must be m a comfortable position in a 
warm, quiet room free from noise and other distractions, (2) 
his eyes should be blmdfolded so that no dispersion of sensation 
may occur from effort to keep his hds closed, (3) one must have 
co-operation of the patient, and to this end his mentahty must 
not be blunted, (4) each sensory root distnbution should be 
stimulated m an orderly manner, and the degree of stimulus 
(nght and left) must, as nearly as possible, be equal at all tunes, 
(5) we should avoid stimmaiion of irritation, as, for mstancc, m 
testing hght touch with cotton-wool or pam sense with a pm, the 
touch should be the shghtest discernible The surface of tlie 
skin should always be touched at one spot with the cotton- 
wool or other instruments, and they should not be dragged over 
it, thus makmg summation The exammation should not be 
unduly prolonged, because the moment the patient gets tired 
his attention is dispersed and his answers become unrchable 
A symptom of perverted sensation which is wholly subjective is 
called paresthesia, and descnbed by patients as “dead,” “numb,” 
“crawlmg,” or “tanglin g ” feehngs m a part Paresthesia is a 
frequent complamt, and it may be present without any objec- 
tive evidence of perverted sensation, but, because it frequently 
accompames orgamc disease of the sensory apparatus and par- 
ticularly of the cord and peripheral nerve, it is a symptom of 
great value The chief physical signs of perverted sensation are 
alterations to (1) light touch, (2) pain, (3) temperature, (4) deep 
sensibility Sensibihty to light touch, pam, and temperature may 
be mcreased, diminis hed, or abohshed If these qualities of 
sensation are mcreased, we designate them respectively hyper- 
esthesia, hyperalgesia, and hyperthermesthesia If we find them 
diminished we designate them respectively hypo- or hypcsthesia, 
hypalgesia, and thermohypesthesia If all of these quahbes are 
abohshed, we then say there is total anesthesia, but if the sensa- 
tion to hght touch alone is abohshed, we also say anesthesia, 
but without qualification If we find total loss of pam sense, wc 
say there is analgesia If there is total loss of temperature sense, 
we say there is thermesthesia In deep sensibility there are at 
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least two qualities involved (1) the sensation expenenced when 
deep pressure is made over musdes, tendon, ner\'es, bones, and 
]omts, (2) one’s awareness of the shghtest passive movements of 
a jomt when musdes are completdy relaxed and when eyes are 
blmdf olded This quahty of deep sensibility formerly was called 
muscU sense, but is now usually designated by modem neurologists 
as the posture sense A coarsely vibratmg tumng-fork is of value 
m tp-«5tiTi g deep sensibihty Such vibrations are di m i ni shed or 
absent m most tabetics, but sensation to vibration may also be 
altered m penpheral and cerebral disease When completdy 
lost it IS called pallesthesia" We may also qieak of dissociation 
of sensation, usually meamng by this term retention of sensation 
to hght touch, with diminution or abolition of sensation to pam 
or temperature, or both Accumulated neurologic observations 
have shown quite dearly that sensory loss m other qualities 
seldom occurs without alterations m pain sense The practical 
apphcation of this fact is that m the sensory examination pain 
sense should first be tested If we find no disturbance to pain, 
stunulation and the rejiexes are m no way abnormal, then we 
may be reasonably sure that sensation m all other quahties is 
normal 

Let me here suggest the necessity of keepmg a record of the 
several pomts entenng mto the ph 3 ^cal examination of the 
nervous system The graphic method of recordmg ph}rsical 
findin gs IS espeaally valuable m recordmg sensory changes, and 
such outlmes of the entire body representmg sensory root dis- 
tnbubon are purchasable 

A CLASSICAL SENSORY SIGN 

Romberg’s sign is a dassical sign of orgamc disease of the 
sensory apparatus It has apphcation, of course, only when 
the patient is able to stand alone We speak of the position of 
the mdividual when sta ndin g as station Rombergism is present 
when the patient is unable to stand without unduly swaymg, when 
his feet are approximated and his eyes are dosed It must be 
remembered, however, that equihbrium m none is so perfect 
that he does not sway shghtly m this position I said unduly 
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swaying advisedly In the adolescent and active penods of life 
when one is free from disease, swaying, with feet approximated 
and eyes closed, is very shght mdeed It is greater under normal 
circumstances m the very young and m the very old There- 
fore, age alone may be responsible for considerable swaying ivhen 
the mdividual is meetmg the reqmsite conditions for this test 
Moreover, mdividuals who are what nught be called nervous, 
anxious, or who are apprehensive about the test or otherwise 
sway tmduly, and this fact must also be considered in testing 
station — m lookmg for Romberg’s sign One who has Romberg’s 
sign already manifests it m the manner m which he nscs from a 
sitting to a standmg position, m this, that his eyes are kept di- 
rected tow'ard the floor, and he separates his feet widely before 
attemptmg to nse, he stands with broadened base Takmg 
this as a clue, we should flrst ask the patient while standmg to 
approximate the sides of his heels and toes If there is Rom- 
bergism, his present position will demonstrate it, but if it does 
not, we next ask him to look straight ahead, and then at the 
cedmg, and finally to close his eyes, m other words, we should 
proceed from the easy to the difficult Individuals with marked 
ataxia cannot stand even with a narrowed base without sway- 
ing, pitchmg and tottermg, and to stand with eyes closed is 
impossible, but Romberg’s sign, like any other sign of orgamc 
disease, rarely exists alone Assoaated with it are almost m- 
vanably some disturbances in sensation and alterations m ten- 
don reflexes, and if there be no motor weakness and no wastmg 
of muscles it is usually assoaated with pupillary anomahes as 
well It IS most often found with a syndrome, which we call 
locomotor ataxta, but it may be exquisitely present m cerebral 
disease, ataxic paraplegia, and m neunbs involvmg the low er ex- 
tremities 

GAITS NORMAL AND ABNORMAL 
Just a word about abnormal gaits, and here agam w'C should 
remember the so-called “normal” man An analysis of gait 
shows that it is pnmanly a trunk movement and not a lower ex- 
tremity movement Until one shifts his w eight, it is practically 
impossible to take a step, at least in a normal manner, so that 
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we may say we walk primarily with our trunk Under normal 
circumstances it is the weight shifting to the opposite extremity 
which precedes each successive step The hemiplegic patient 
must shift his weight markedly to the unaffected extrenuty m 
order to keep his straightened and shfened extremity from drag- 
gmg the floor In the paraplegic state, if the weakness be not 
profound, trunk shifting is accentuated now with one ade, now 
with the other, but if weakness be profound, trunk movement is 
reduced — ^the trunk is shifted forward and the feet drag along 
In locomotor ataxia it is also reduced, but m cerebdlar ataxia 
trunk swaymg is so much accentuated that the gait becomes 
tumbling and gyrative hke that of a drunken man There are 
many gaits described m text-books, but all of them may be 
grouped under flve headmgs 

First, The gait of stiffness, which may be one-sided (hemi- 
plegic) or two-sided (paraplegic) 

Second, The gait of weakness, as seen, m the aged, m paralyas 
agitans, m beginmng convalescence from a tedious illness, or m 
convalescence from toxic neuntis, etc 

Third, The aiaxtc gait, characterized by rapidity, overaction, 
and uncertamty, and by mco-ordmation of trunk and extremities 
Fourth, The steppage gait, characterized by hyperflexion of 
knee and dangling and droopmg toes 

Fifth, The cerebellar ataxic gait, characterized by marked 
overaction of trunk movements — gyratmg and tumbling hke a 
drunken man 

Sixth, the hysteric gait, characterized by the absence of all 
voluntary effort with the affected part or parts, if hemiplegic, the 
affected extremity is dragged along, if paraplegic, both extrem- 
ities are dragged with the aid of some kmd of support 

SOME PRACTICAL POINTS ABOUT PUPILS 
Let me now try to demonstrate and comment upon some of 
the pomts to be covered m an orderly ph3rsical exammation of 
the nervous system To examme any part of the body the pa- 
tient must be postured so that the two sides are m equal iflu- 
mmation and occupy the same relative positions We have our 
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patient now sit before the window, and we are in front of him so 
that the parts to be examined are in equal illumination Whether 
we would exanune mofaJity, sensation, or reflexes this is a rule 
never to be forgotten To have equal illummation is the first 
reqmsite m the examination of pupils and their reflexes As a 
part of the examination of 'the cramal nerx^e function no one thing 
is more important than an orderly examination of tlie pupils 
In so-called normal man the pupils are symmetrically round and 
m equal illumination they arc m approximately 85 per cent of 
humans equal in size In approximately 10 per cent of so-called 
“normals” the mcquahty is due to an anomaly in development 
Therefore, mequahty m pupils in 90 per cent of mdividuals is 
a sign of some abnormal condition formerly present or existing 
at the time Unequal pupils are a departure from the rule, and 
are suggestive of something pathologic Even though mcqual- 
ity may be congemtal — normal to the mdividual — nevertheless 
it IS a departure from the rule We, therefore, have in simple 
mequahty of pupils a mandate, to say the least, to make further 
iiiqutry and to deterrmne by every possible means whether the 
condition be normal to the individual or a sign of previous or 
present disease While pupils are, as a rule, equal in size in equal 
illumination m the healthy, yet they vary in size from moment to 
moment Sloreox'cr, tliey are relatively large or small, depend- 
mg upon the age of tlie indixudual In the newborn and m the 
aged the pupil is smaller than m any other penod of hfe, and it 
is largest dunng childhood and early adolescence If this state- 
ment be true, we are justified in drawing tlie conclusion that it 
IS normal for the rclatix''ely young to have large pupils and 
normal for the old to hax^e small pupils But a very small pupil, 
the size of a pinhead, or a veiy large pupil, with a widtli of more 
than 5 mm , is a stgn of something abnormal in any period of life, 
hence a very small pupil in the relatively young and a x'cry large 
pupil in the relatix'cly old is contrary to the rule If xve look 
closely m good illumination at “normal” pupils we will note that 
the pupil IS never qmte at rest It is in a state of what might 
be called unstable equilibrium — it vanes in size from moment to 
moment If it does not so x'ary, we hax'e one of the signs of fixed 
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pupils or one of the signs assoaated with the Argj'U-Robertson 
pupil There are three reflexes of pupils which should always be 
tested and these are the consensual light reflex, the direct light 
reflex, and the so-called convergence or accommodation reflex 
You will note that I stand to the side and sh^tly behind so 
that my head is not m patient’s direct hne of ^’lSlon I then 
ask him to look at the ceihng I next place my right hand over 
his right pupil, and, lookmg at his left, I note that his left pupil 
immediately widens, yet vanes sli^tly m size I remove the 
hand from the nght eye and the left pupil contracts Thus I 
have tested the consensual hght reflex of his left pupil I then 
reverse the procedure, and note similar responses m the right 
pupil We are now prepared to make the notation — consensual 
light reflex prompt nght and left With the patient’s eyes still 
fixed on the ceihng, I shade both pupils with my hands, and if 
we will look at the pupils thus shaded, we will see that they 
have both dilated I now remove both hands at the same time, 
lookmg at the nght and then at the left pupil, and I note that 
the piipls contract, and we now say direct hght reaction prompt 
nght and left The so-called convergence or accommodation 
reflex is tested with the gaze still fixed on the ceiling With the 
fingers of my left hand restmg on the forehead I place my thumb 
from 2 to 5 mches above the bndge of the patient’s nose, and 
arii him to look at my thumb, as he does so two movements are 
noted globes converge and the pupils contract The convergence 
reaction of the pupils is really an associated movement with that 
of the mtemal recti If these are paralyzed or greatly weakened 
there can be no convergence reflex m pupils Evidence that the 
convergence reflex is an assoaated movement is found m mcom- 
plete paralysis of the third cramal nerve In such a rnTiHifi f >T i 
the pupil remains immobile to this test Moreover, it usually 
reacts neither to consensual nor direct hght stimulation In su(i 
a condition we make the notation — rigid or immobile pupils 
When the Argyll-Robertson pupil is present the pupil is im- 
mobile to any method of hght stunulation, but it reacts promptly 
m convergence Here agam let me emphasize the importance of 
notmg the oscillation of the pupil and its unstable equilibrium m 
lOL. 4— 4 S 
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health Wlien it does not oscillate, or when its movements are 
very slow, we have an early sign of somethmg abnormal Pupils 
react promptly to hght stimulation m health, that is, there is 
an immediate, defimte, and moderately rapid response, and 
when a pupil in good illummation does not react promptly, we 
say that it is sluggish Sluggish pupillary reactions and stabilized 
pupils are among the first signs of the Argyll-Robertson pupil, 
third nerv'e palsy, and optic atrophy If we would be helpful 
to our patients we must learn to recogmze the be ginnin gs of 
disease It is m such phases that we may best serv^e 

I have thus far referred to mequahty in size, the size of the 
pupil m the newborn child, in the adolescent and in the aged, 
and I have mentioned somethmg about the behavior of the pu- 
pils m the several wa 3 rs of stimulatmg their activity, but I should 
neglect a most important part of pupillary e\amination if I 
failed to mention the contour of pupils in health and sometimes 
m disease In health m so-called "normal” man the pupil is 
symmetncally round or nearly so, and there are, mdeed, but 
few exceptions to this rule When the pupil is not round it 
must be mteipreted as somethmg either normal to the indi- 
vidual — ^a congemtal malformation — or as a sign of fomer 
mjury or disease, or disease present The pupil whicli is irreg- 
ular m contour— pegged, lop-sided, uncrjcn or oval — ^mcans m 
the vast majonty of cases a sign of present or former disease or 
mjury That I may demonstrate classical Argyll-Robertson 
pupils, which seems to illustrate many points, I will ask the class 
m groups of 4 to stand by the other patient before j'ou, tliat 
each of you may see, at least, some of tlie phenomena to which 
we have just referred AdopUng the same procedure as with 
the first patient w’e note 

First, That botli pupils are xeiy small, this, too, in a man 
forty years of age 

Second, That the pupils are irregular in contour, the right 
transversely oval and irregular and the left diagonally oval with 
jagged margin 

Third, That both pupils remain mobonless, that is, they arc 
stabilized — immobile 
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Fotirth, That the consensual hght reaction, nght and left, 
is "wholly abolished 

Fifth, That the durect hght reaction, nght and left, is -wholly 
abolished 

Sixth, That notwithstanding the smallness of the pupils, 
they still react promptly when he looks at my thumb above the 
bndge of his nose 

Let me here say that it is not thinkable that the profound 
pupillary pathology m this case developed overmght, on the 
contrary, that whidi "we have just witnessed has doubtless de- 
vdoped durmg the lapse of many years Its genesis was prob- 
ably somethmg like this a syphihbc infection twenty years 
ago, and had we examined this man six years after the 
infection, we should have found that one pupil "was larger 
than the other, and stall a few years later that one or both had 
become dightly irregular — ^the pupils had lost their symmetnc 
roundness Then the pupils m sequence, as tame went on, be- 
came less mobile, and finally became immobile and stdbihzed 
to hght Had we exammed his hght reflexes before the pupils 
became stabilized we should probably have found them sluggish 
Only a few years ago they probably became wholly reactionless 
to hght, yet retaining, as they do today, promptness m con- 
vergence The moral of this case is Search for heginmngs of 
disease 

FURTHER POINTS ABOUT CRANIAL NERVE FUNCTION 
Just a few more practical pomts about cramal nerve func- 
tion If there be neither seventh nor third nerve paralysis, sym- 
pathetic irritation nor paralysis, and if there be no deformity 
about the orbits or hds, we expect the palpebral fissures to be 
equal All the signs of normahty just mentioned are present 
m both of the cases before you There is neither ptosis nor 
undue widenmg of the fissures, nor any alteration m the posi- 
tion of the globes, nor any sign of faaal weakness A widened 
palpebral fissure may be due either to sympathetic irritation or 
to facial palsy The narrowing of the palpebral fissure may be 
due to hd or orht deformities, third nerve palsy, or sympathetic 
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paralysis In some active manifestations of hyperthyroidism^ 
exophthalmos, widened palpebral fissure, and widened pupil 
are signs of that condition, but m sympathefac paralysis we 
usually find the sunken globes, the narrowed fissures, and 
the small pupils To those of you who may come m contact 
with mjury of tlie neck or cord, knowdedge of sympatliebc 
behavior may have a defimte localizmg value Let us assume 
an imtative lesion about the eighth cer\ncal and first dorsal 
segment affectmg only the nght side, and w'e would then 
probably have on that side widened fissure, mdened pupil, 
and exophthalmos But if the lesion be destructive, one 
would probably find narrowed right fissure, smaller nght pupil, 
and sunken right globe In nght-sided faaal palsy ive would 
have widened fissure, droopmg eyebrow', and otlier signs of 
facial palsy so famihar to 3'ou that I shall not mention 
them In complete third nerve palsj' the hds droop There is 
undue wnnklmg of the forehead due to overcompensation of 
the ocapitofrontahs muscle In such a case, on separatmg the 
hds, the globes will be found turned outward and dowmvard 
due to the action of the mtact sixth and fourth nen'es, and the 
pupils wall be widely dilated, and, as I have previously stated, 
fixed and immobile to any form of stimulation 

If we find tlie soft palate equally innen'ated, neither difficult) 
in speech nor m sw'allowong, tongue movements equal in various 
directions, tongue occupymg level position m relation to tlie floor 
of the mouth and showong neither fibrillation nor w asting, w e may 
be sure that the nerves ha^^ng to do with these motor activities 
are mtact There is another cranial nerv'c whose function we 
should not neglect, and that is the motor fifth If the muscula- 
ture supphed b)' tins nerve is paralyzed, the mouth, w'hen open, 
deviates ton ard the side of the lesion, and the voluntarj' move- 
ments of the jan are limited to that direction Moreover, we 
maj' test the /orcc of contraction of the masseter and temporal 
muscles bj' palpatmg them dunng the patient’s effort to firmly 
close his jaw 

A coarse test of visual fields may be made by seatmg oneself 
directlj in front of patient wath the eyes of the exammer and 
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patient occupying approximately the same horizontal plane and 
with about 30 mches intervenmg I now have the patient dose 
his right eye and keq> the left open and look directly at my nght 
eye with his left I then bnng a pencil within our fields of vision, 
midway between his eye and mme, and ask him to tdl me when 
he no longer sees the penal as I move it upward, downward, out- 
ward, and mward Reverse procedure with the right, or oppo- 
site eye, and thus the visual fidds may be tested Controlling 
his visual fidds with my own, I am able to demonstrate that the 
patient’s visual fidds for form are equal to mine For charting 
fidds, which mdudes not only form but color, a perimeter is em- 
ployed For quick onentation, howei'er, the method I have just 
demonstrated may serve this purpose m many mstances 

REFLEX ACTIVITIES PHYSIOLOGIC AND PATHOLOGIC 
Physiologic experiment and chmcal observation have shown 
that the reflex activities of the organism are mcreased and dimin- 
ished by whatever maeases and dimimshes the activities of the 
nervous system Any condition or disease which aSects the or- 
ganism as a whole, or the nervous system m particular, is usually 
manifested by alteration m reflex activities We possess no 
better means whereby we may defimtdy discern general perturba- 
tion of the whole organism and at the same tune differentiate 
between health and disease than that afforded by investigatmg 
the more constant physiologic and pathologic reflexes We must 
remember, however, that the activities of the physiologic reflexes 
fluctuate witlnn unde hunts even m healthy mdividuals — ^fluctua- 
tion bemg dependent upon age, occupation, habits, exerase, rest, 
etc —so that m considering reflex alterations as a sign of disease 
this and sumlar facts must be kqit m mmd Pathologic altera- 
tions m these physiologic reflexes may consist m so-called exag- 
geration, mtttequaUiy,mdtmmuUon, m abohtwn, m disproportton, 
and m dtssoaahon Dissoaation of reflex activities exists when, 
for example, tendon reflexes are present and dan reflexes are ab- 
sent, or the reverse Example It is the rule to find in ordinary 
hemiplegia the tendon reflexes about the affected side imduly 
active, with abdommals and cremastenc reflexes on the affected 
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side diminished or absent The reverse of such finding s is found 
in abolished tendon reflexes in advanced locomotor ataxia with 
retention of abdominal and cremastenc reflexes Disproportion 
m reflex activities exists whoi either superflaal or deep reflexes 
are relatively more active in one part of the body than m another 
Example Dimimshed knee-jerks and Achilles’ jerks m bcgmmng 
locomotor ataxia or in neuntis of the lower extremities and with 
“normal” activity of the upper extremity tendon reflexes Divit- 
niition m tendon reflex activities is seen when a reflex is not 
readily obtained or is still weak when maximum stimulation con- 
trolled by all known methods of reinforcement produces minimum 
reaction Example Preataxic tabes, neuntis, spmal cord com- 
pression, milder forms of pohomyehtis, etc Abolition in reflex 
activities exists when maximum stimulation controlled by all 
known methods of reinforcement fails to ehat the reflexes Abo- 
htion m some of the reflexes is the usual condition found in severe 
neuntis, advanced locomotor ataxia, penpheral nerve lesions, 
and is usually present m complete transverse lesion (severance) of 
the cord Inequality m reflex activities exists when a given re- 
flex is unequal nght and left Example Hemiplegic states, one- 
sided palsies, such as musculoqnral palsies So-called exaggera- 
tion m reflex activities exists when minimum stimulation produces 
maximum reaction, when the reflexogenous zone of a given reflex 
IS broadened, and when associated response occurs m muscles not 
ordmanly afltected by the stimulus Example Tendon reflexes 
m imtative and moderate lesions mvolvmg the pyramidal tracts, 
m some cases of lues cerebrospmahs, and m the milder hemiplegic 
states In such conditions it may be frequently found m testing 
the radial reflex there is not only response m the supmator longus 
and biceps muscles, but also in the tnceps, finger flexors, and even 
the forearm extensors and deltoid may respond to a single stimu- 
lus Let me add that so-called exaggeration m reflex activities is 
the least trustworthy smgle sign of orgamc disease, because in 
functional disorders the picture just drawn may be approached 
Our safety m interpretation hes m remembenng that a sign of 
organic disease rarely, if ever, exists alone 'Where we find what 
nught be mtexpreted as pathologic exaggeration of reflex activities. 
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if it really exists, we are almost certam to find other signs, such 
as mequahty or dissoaation of reflexes, pathologic toe reflexes, 
ngidities, and clonus In order that our findmgs in reference to 
physiologic and pathologic reflexes may be dependable we must 
have fixed rules m exammmg them, and among these are 

First, That the parts must ht free from all clathng, m equal 
lUummation, and occupy the same rdative position nght and left. 

Second, That there must be complete relaxation of the parts 
or members, and secunng of easy attitudes is helpful to this end 
Third, That one hand olthe exammer, if possible, should be 
placed upon the part or member in order that he m&y feel, as well 
as see, the possible alteration 

Fourth, That the stimulus must be made with gentleness, 
because undue violence defeats the relaxation of muscles through 
exatmg alarm and apprehension in the patient 

Fifth, That the activity of paired reflexes be compared one 
with the other, and the degree of stimulus must be at all times equal 
right and left 

Let us now examme some of the physiologic reflex activities 
and make the tests for pathologic toe reflexes on the two patients 
before you One whom we suppose to be normal we will call A, 
and the other who presents a picture of advanced tabes we will 
call B Durmg the exammation of A and B I shall have occasion 
to mdicate the methods to be employed m testmg for pathologic 
toe reflexes Let us test first the reflexes of A, begmmng with his 
radtals Efls upper extremities are m easy attitudes, and they 
occupy the same relative position with forearms flexed and with 
hands restmg on thighs Seating myself m front of him, I grasp 
his left wnst, bimgmg his forearm m position midway between 
supmabon and pronabon, and place my thumb over the lower 
end of the radius My thumb is placed m this posibon to avoid 
the pain that would certainly ensue from s triking the bone, 
which IS covered only by skm and a httle subcutaneous bssue 
With moderate force we now see and feel prompt response m 
the biceps and supmator longus muscle I then grasp his nght 
wnst m a similar manner, and see and feel a similar response 
As far as we are able to dete rmin e the response is equal nght and 
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Sion of the great toe ensues The Cltaddock reflex is ehated by 
stimulating skin beneath and adjacent to tlie external malleolus 
In the healthy no response occurs, or at least only shght flexion 
of the toes IVlien tlus sign is present the identical toe phe- 
nomena are ehated as m Babmski, Oppenheim, and Gordon 
reflexes On pabents A and B all of these reflexes are absent, 
but we shall have ample opportimity to demonstrate each of 
these important reflexes durmg subsequent penods In each of 
these reflexes hyperextension of the great toe is the essential 
response, and this is true when any one of these reflexes is typic- 
ally present, but any one of them may be modified m this, ^at 
the great toe remams stationary, whereas there may be hyper- 
extension of two or more of the outer toes Long esperience 
has caused me to regard this modified pathologic toe reflex of equal 
importance with the typical, and m many instances of greater 
importance, because this modified reflex may precede the develop- 
ment of typical toe reflexes, m other words, the modified toe reflex 
is often the earliest mamfestabon of pyramidal bact mvolvement 
The superficial or skin reflexes which should be tested in every 
case are sole, cremasteric, and abdominal The sole reflex is ob- 
tained by sbmulabng the skm of the sole with a nail-flle, response 
nil or plantar flexion of ankle and toes The cremasteric reflex 
IS ehated ather by stroking inner and upper surface of thigh or 
by quickly bormg finger-tips mto Scarpa’s tnangle The response 
m ^e female is momentary furrowing of the skm parallchng 
Poupart’s hgament, and in the male the same phenomenon, with 
nsmg of tlie tesbcle on the same side The abdominal reflex, 
convemently divided mto middle, upper, and lower, is obtained 
by sbmulabng the skm mth pm or nail-flic along the outer 
margm of the rectus abdommis muscle, the loner below, the 
nuddle opposite, and the upper above navel In the male sub- 
ject, if the abdomen is not pendulous from fat accumulabon or 
relaxabon of muscle walls, tlus reflex is rclabvely constant, and, 
like other physiologic reflex acbvibes, equal right and left in Uie 
healthy In nomen nho have borne many children, mth con- 
sequent relaxabon of abdominal nails or nith pendulous ab- 
domen, it is often absent 
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In condosion, let me add some statistical data relatmg to the 
constancy of the physiologic reflexes The abdommal, cremasr 
tenc, sole, and radial reflexes are absent m approximately 20 per 
cent of mdividuals free from orgamc disease of the nervous sys- 
tem, and whose jomts and muscles are free from mechamcal 
hmdrances, whereas under simil ar conditions the hceps, inceps, 
knee, and AcJnlles’ jerks seldom, if ever, fail 

It has not been possible m the time allotted to us to mdicate 
all the methods which should be employed m making a physical 
examination of the nervous system Today I have merely given 
an mtroduction to subsequent demonstrations If I have suc- 
ceeded m convmcmg you that an adequate physical examination 
of the nervous system is the foundation of all accurate neurologic 
diagnoses, our time has been well spent 
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SEVERE DIARRHEA IN INFANCY 

The patient presented today is an excellent example of the 
end-results of severe diarrhea in a young infant The patient 
IS three months of age, and has been arbfiaally fed on a variety 
of foods ever smce birth We do not know the details of the 
feedmg, as the parents are Turkish and speak very httle English 
The family hves in very unhygiemc surroundings For at least 
a month the mfant’s stools have been frequent, usually green, 
and often containmg mucus and a few soft curds The infant 
has been under observation at a milk station for a week Dur- 
mg the past three days the diarrhea has been more severe than 
previously From ten to twelve stools a day have been passed, 
which consisted largely of greenish-brown flmd with very httle 
sohd matenal Durmg the past week the child has lost 1 pound 
m weight The mother says there has been high fever A large 
part of the food given has been vomited 

On admisaon to the hospital the infant presented the pic- 
ture of extreme malnutrition The weight was 2650 grams (5 
pounds, 12 ounces) There was no subcutaneous fat arirl the 
bones appeared very prormnently through the extremely thm 
The eyes were sunken far back m the sockets, the fontanel 
depressed The skm was of an ashy gray color over the face 
and extremities, palhd elsewhere It was qmte melastic and dry, 
and when picked up between the fingers a ndge was formed 
which remamed for some time before flattenmg out The respira- 
tions were deep and pauseless The respiratory rate moderately 
mcreased The rectal temperature taken shortly after admission 
was 40 C (104 F ), although Qie hands and feet were cold 
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The mental condition was one of apathy, the mfant arousmg for 
a few moments at a time and tlien lapsing mto a semicomatose 
condition The leukocyte count on the blood was 12,400 The 
heart-rate was rapid, but there were no adventitious sounds 
There were no signs of any process m the lungs The abdomen 
was sunken Liver and spleen not felt The ears, nose, and 
throat were negative to physical exammation Very little unne 
was passed, it contamed neither blood nor pus There was a 
trace of albumm No casts Acetone, a trace 

This particular infant is obviously m a critical condition, 
and we know from past experience that unless very vigorous 
treatment is mstituted she is almost certam to die W'lthin a few 
hours’ time 

Unless we have some msight mto the actual processes takmg 
place m this mfant’s body rational therapy is impossible Let 
us, therefore, consider what changes have been brought about 
m the physiology of the body as a result of the severe diarrhea 
from which the infant has suffered 

Dutmg the period of prolonged diarrhea of the past month 
the absorption of food from the gastro-mtestmal tract has un- 
doubtedly been less than under normal conditions Further- 
more, the amount of food taken in has not been as much as 
usually taken by an mfant of this age This is because of the 
mfant’s lack of appetite and the fact that vomitmg has occurred 
when very much food w'as given Although the amount of food 
actually available for the body has been small m amount, the 
infant’s need for food has been httle if any less than that of a 
normal mfant Body heat has had to be mamtamed, the activity 
of the heart and lungs has been qmte as great as m any mfant 
of this age on account of the contmual imtabihty and frctfulness 
characteristic of the mfant wnth a chrome gastro-mtestmal dis- 
turbance There has been a very considerable amount of energy 
used up m the form of muscular movement If the amount of 
food material brought by the circulation is insuIEaent to supply 
the necessary fuel for the puposes named, that supply of fuel 
must come from some other source The body normally pos- 
sesses a reser\^e source of food-supply m its stored glycogen and 
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fat The glycogen is quickly utilized The fat is drawn upon 
and ultimately may he almost completdy consumed for fuel 
When this source of supply is ediausted, either the life processes 
must stop or dse protein, the essential vital framework of the 
body cdls, must he used. This does take place m mfants of 
this type, as has been shown by the fact that more mtrogen is 
exacted from the body than is taken m by mouth This cannot 
keep up for any length of time without such senous mjuiy to 
the body that recovery is impossible, no matter what treatment 
is subsequently instituted This particular infant had ap- 
parently exhausted most of ha fat supply We do not know 
to what extent body protem had been broken down, but from 
the extremdy emaciated condition of the infant it is probable 
that some destruction of protem has occurred in this instance 
This condition of extreme malnutntion from whidi this 
infant is sufiermg is m itself a senous enough one, but it has been 
complicated by even a more senous condition brou^t about as 
the result of the e^eaally sevae diarrhea of the few days im- 
mediately precedmg admission to the hospital It was mentioned 
that the stools wae watery A large amoimt of flmd was neces- 
sarily lost m this way The child vomited considaably and, 
thaefore, took m very httle fluid The high body temperature 
and the maeased respirations wae conditions favorable for an 
excessive loss of water from the skm and lungs The net result 
has been that the infant’s body has become desiccated Desic- 
cation of the body is senous, no matter whetha it is brought 
about (as m this case) by an excessive loss of wata, or by any 
otha means, such as a diminished flmd mtake or exposure to 
high temperatures Practically all of the extreme toxic symp- 
toms which this child has shown may be eiqilamed as the result 
of the desiccation of the body 

One of the simplest ways to detenmne the degree of desicca- 
tion of the body is to examme the blood-serum for protem con- 
tent When the blood is concentrated by water loss the serum 
protems necessarily make up a larga, and wata a smalla, 
portion The determmation of blood protein may be made 
eitha by the miao-Kjeldahl method or by the use of the re- 
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fractometer By the latter method we found the blood protem 
of this infant to be 8 60 per cent The normal protein at this 
age IS 6 per cent This finding was mdicative of a very consid- 
erable drymg out of the blood Such a drymg out of the blood 
would necessarily result m the dimmution m its volume, and 
this was the case m this infant The blood volume measured by 
the vital red method was found to be 6 1 per cent of the body 
weight (normal 9 to 10 per cent ) Dimmished blood volume, no 
matter how brought about, leads to a decrease m the rate of 
circulation, that is to say, when the blood volume is dimimshcd 
the amount of blood passmg through a given portion of the body 
m a umt of time is greatly lessened To determine whether or 
not this had occurred m this infant the flow of the blood m the 
arms was detenmned by the Stewart method, and was found to 
be 3 4 c c per 100 c c of arm per mmute (normal flow 17 to 
20 c c per mmute) 

In any condition m which the volume of the blood is dinun- 
ished there is usually a compensatory constriction of the ar- 
tenoles, particularly those m the penpheral areas In this way 
the blood-pressure is mamtamed and the arculation to the or- 
gans essential to hfe suffers less than it would othenvise A 
simple method of determiiung whether or not artenolar con- 
stnction has occurred is to compare the blood counts of capillary 
and venous blood WTien artenolar constnction occurs there is 
a Hamming back of the cells m the capillaries In this infant 
the red blood-cell count on the blood obtamed from the capil- 
lanes by puncture of the heel was 5,392,000, hemoglobm, 95 
per cent In blood obtamed from the vein at the same time the 
red cell count was 4,100,000, hemoglobm, 80 per cent There 
was evidently considerable constnction of the penpheral ar- 
tenoles This explams the pecuhar gray pallor of the skm noted 
on physical exammation The constnction of the artenolcs in 
this case was not suffiaent to compensate for the greatly dimm- 
ished volume of the blood suffiaent to mamtam a normal blood- 
pressure The blood-pressure taken on the thigh by the auscul- 
tory method was systohc 64 m m , diastolic 35 m m 

The very greatly dimimshed flow of the blood through por- 
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bons of the body results in a condition essentially the same as 
that occurnng -when the vessels to a hmb are ocduded That is, 
there is an accumulation of add products, chiefly lactic aad 
This may be sufiSaent to lead to a severe aadosis It was men- 
tioned that this child’s respirations were deqi and pausdess 
The breathmg was exactly the type observed m diabetic coma 
It was the characteristic breathmg of aadosis To detenmne 
the degree of the aadosis the carbon dioxid combining power of 
the blood plasma was determmed by the Van Slyke method 
This was found to be 17 4 volumes per cent corresponding to 
the alveolar carbon dioxid tenaon of 12 m m These findings 
are mdicative of a most extreme degree of aadosis The ad- 
dosis m tbs case was probably not entirely due to lactic add 
accumulation, but was in part due to a failure of the kidneys to 
exaete add with a resultant accumulation of aad m the blood 
and tissues The failure of the bdney function m this type of 
case IS not due to a nephritis, but is the result of mabihty to 
separate fluid from the b^y concentrated blood The addosis 
of tbs patient was not due to the acetone bodies, as there was 
only a very shght excess of acetone m the blood and a small 
amount m the unne 

With a diminished flow of the blood throu^ the various 
organs of the body one would expect a very poor functional 
capaafy of these organs It is probably true that the flow 
tbough those organs most essential for mamtaimng life is less 
d iminis hed than elsewhere, yet m such a severe case as this 
there is evidence of dimimshed drculabon even to these organs, 
for example, to the heart musde An dectrocardiogram made 
shortly after admission showed a distinctly abnormal traong 
The particular abnormahties were low QRS complexes, a very 
long P-R mterval (0 160 second), and an iso-electnc T wave in 
leads I and H Such changes m the dectrocardiograpbc trac- 
mg mdic:ate that the heart musde is performmg m an abnormal 
manner Tbs mi gh t be due to a myocarditis, but inasmuch as 
m tbs case the abnormahty disappeared foUowmg the estab- 
li shm e nt of a better circulation, it is probable that the changes 
were the result of a poor circulation m the heart musde 
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bicarbonate content rose on the second day in the hospital to 
56 9 volumes per cent 

With a restoration of a better blood flow throughout the body 
the color improved There was evidence of more normal func- 
tional activity of the heart muscle, for an electrocardiogram made 
three days after admission showed QRS comple\es of normal 
height, a positive T wave m leads I and 11, and a P-R mterval 
of 0 110 A tracmg entirely normal 

The treatment so far considered m this infant was directed 
toward a restoration of the normal physiology of the body Such 
restoration of normal conditions would have but a temporary 
effect unless the diarrhea ceased, and unless a suffiaent amount 
of food were admimstered to the infant to build up the tissues 
destroyed In an infant of this type the admimstration of an 
ordmary milk mixture almost mvanably results m an increase 
in the diarrhea At the same time a prolonged period of starva- 
tion or tmderfeedmg results m further destruction of body tissue 
We are, therefore, confronted with the problem of giving a con- 
siderable amount of food to an infant mth a very intolerant 
gastro-mtestmal tract Our choice of food for such an infant is 
limited Frotem milk may be taken m small amounts without 
leadmg to an mcrease m the diarrhea, but protem milk without 
added sugar cannot be fed to such an infant for any length of 
tune without serious impairment of the nutntion Breast milk 
meets the demands as far as food value is concerned, but the 
feedmg of breast milk to such an infant usually results in the 
contmuance of the diarrhea Breast milk which has been con- 
verted mto lactic aad breast imik by moculabon and incuba- 
tion TOth a pure culture of such lactic-aad-producmg orgamsms 
as the Bulganan bacillus may be taken in considerably larger 
amounts without increasmg diarrhea than can sweet breast 
milk, but such milk is often excessively aad and leads to vomitmg 
To overcome this diflSculty this infant was fed on a mature of 
equal parts of lactic aad breast milk and unchanged breast milk 
“lius was given m amounts of 2* ounces at four-hour inter- 
vals The effect w’as satisfactory (See Fig 71 ) The stools 
dimini shed m number, so that it was felt advisable to inacase 
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CLINIC OF DR BORDEN S VEEDER 


(CUNic ON Normal Feeding at Municipal Welfare Confer- 
ence), Washington Univeesitt Medical School 


COMPLEMENTAL BREAST FEEDING 

At out last conference we were discussmg breast feeding and 
its tPpTiTiir-^ and I told you that almost without exception every 
mother is able to nurse her baby For purposes of propaganda 
we often say "every mother can nurse her baby,” as one of the 
pliiftf factors leadin g to the startmg of artificial feedmg is the 
psychic condition of a mother who de^ite the desire for maternal 
nur sing has the fear that she cannot nurse her baby The best 
galactagogue is a combination of a fixed idea m the mother’s 
bram that she is able to nurse her baby together with the stim- 
ulus of the baby on the breast We must recognize, however, 
that (1) there are certam pathologic conditions, uncommon to 
be sure, as active tuberculosis on the part of the mother, which 
contramdicate maternal nursmg, and (2) instances where the 
breast milk is insuffiaent to furnish enough food for the baby to 
gam and thnve properly 

I have here this afternoon baby B , who is an example of 
this last type Mrs B brought this baby mto the feedmg con- 
ference some dght w e^ ago, at which tune the baby was six 
wedis old The baby at this time w eighed 7 pounds, 14 ounces 
Now Mrs B claimed the baby had weighed 8 pounds when it 
was bom, but had never gamed, although she had fed it reg- 
ularly every three hours on the breast It was a fairly happy 
baby, though was not fat like her neighbor’s baby We had 
Mrs B nurse the baby, then weighed it agam, and found that 
the baby had taken only IJ ounces from the breast m twenty 

729 



732 


BOEDEN S VEEDER 


find that it is only bnefly discussed, and then usually in con- 
nection with weaning As a matter of fact, it should never be 
mcluded with the discussion of weanmg, as we use it for almost 
diametncally opposite purposes Practically it is of deaded im- 
portance, and it IS a method of feedmg which is becommg more 
and more used m this country, hand m hand with the campaign 
for breast-fed babies In a surve 3 ’^ of some 1500 babies attend- 
mg our Welfare Conferences in St Loms this last year we found 
that approximately 75 per cent were breast fed, 10 per cent 
were fed on breast milk plus some additional food, and only 15 
per cent on strictly artifiaal feedmg (cow’s milk or proprietary 
foods) We are more and more learmng the value of ekmg out 
mother’s milk or supplementing it with cow’s milk, and I am 
sure that had a proper attempt been made m early infancy a 
large number of the babies who are now on entirely artifiaal 
feedmg could have been kept on a partial breast food 

As you know, the campaign to reduce infant mortahty has 
led to a deaded mcrease m breast feedmg and to better and 
simpler methods of artifiaal feeding We have gone over the 
advantages to the infant of mother’s milk — ^not only does it 
show grossly in the tremendous difference m the mortahty be- 
tween the breast and arbfiaally fed infant, but those of us 
domg children’s work recognize the tremendous difference m the 
physical well-bemg, the resistance to infection, etc , of the 
breast-fed child This I have gone mto m detail at a previous 
conference and will not repeat We have also found that if an 
mfant is but partially fed on the breast, these same advantages 
are m a large measure obtained Just what percentage of breast 
TTiilk to the total quantity of food mgested is reqmred to brmg 
about all of the attributes of the totally breast-fed infant is not 
known, but we do know that even a small fraction is seemingly 
of tremendous advantage and importance A striking example 
of this I saw m the case of Baby L Mrs L had prenously 
had 3 children, all of whom had been guided through infancy 
with the greatest of trouble and all of whom had been bottle 
fed, as Mrs L had never had anj' milk after her babies were a 
week or two old WTien the fourth baby was bom the milk 
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began to disappear at the end of the second -wedc, but by per- 
sistent effort — and the mother was veiy anxious to nurse her 
baby because of the difficulties she had had raismg the others 
on the bottle— we found that we could keep up about 6 otmces 
of breast milk a day This was done faithfully b}”^ the mother, 
who nursed the baby every three hours until the baby was six 
months of age This last child was the onlj- baby with whom 
the mother did not have a great deal of difficulty, and I feel that 
we can attribute the difference to the small amount of breast 
food which the baby received The amount of breast milk was 
always too small to have been much of a factor m furnishing 
sufficient calones, but what it apparently did was to furnish 
suffiaent Autamms or whatever the hve active prmdples of 
mother’s mdk may be which are seemingly so needed m the 
proper upbnngmg of the infant 

hlixed or complemental feedmg diould not be instituted too 
hastily, that is to sa}', never unless we are absolutely sure that 
the mother is not furnishing enou^ milk Failure to gam for 
a smgle week is by no means an mdication for supplementmg the 
breast. It is not at all uncommon to see a baby who fails to 
gam for one week or even two make a deaded gain during the 
foUowmg week When the baby does not gam for several weeks 
on the breast, despite a proper regime on the part of the mother 
and proper breast feedmg techmc, the time has amved when 
complemental feedmg must be considered The first step is to 
determme whether or not the baby is gettmg enough food by 
weighmg It before and after nursings, and this diould be done 
m every case I am takmg it for granted that methods of m- 
creasmg the flow of milk through proper diet, exercise, and the 
stimulation of nursmg have been undertaken Having once 
found that extra food is needed, it is best to start with the 
addition of from to 2 ounces of an artificial mixture foUowmg 
each day feedmg The mother should be told to nurse the baby 
every three hours, altematmg the breasts and allowmg the 
baby to nurse for about fifteen mmutes Because of the stimu- 
lative effect of nurang on the secretion of mother’s milk l pre- 
fer three-hour penods in these cases rather than four hours 
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After the nursing the bottle should be offered I have found 
that this IS very much preferable to the system used by some of 
altematmg breast feedings wth bottle feedmgs, although this 
may be more convenient for the mother This alternate method 
is termed “supplemental” by some m contrast to the “com- 
plemental” feedmg, which term is used to indicate the follow- 
ing of the breast by the bottle As we have said, this altematmg 
the breast with the bottle has a tendency m itself to lead to a 
decreased flow or secretion in the amount of mother’s nullf It 
IS the method to be followed m weaning, but not the method 
W'hen you wnsh to keep up as much breast milk as possible If 
after a week it is found that the baby does not gam upon the 
small addition of food, the amount or the strength of the com- 
plemental feedmg should be increased If it has been found 
that the baby has gamed 4 or 5 ounces during this week the 
amount of additional feedmg should not be mcreased, as again 
and agam I have seen complemental feedmg instituted with 
the result that improvement m the baby led, m turn, to the 
qiueting of the mother’s anxiety and fears, and this, in turn, 
led to an mcreased secretion of milk In a number of these cases 
after three or four weeks it has been possible to do away with the 
additional food entirely, and the mother has been able to go 
on nursmg her baby throughout the rest of infancy without the 
aid of other food If the child fails to gam, the amount of com- 
plemental food must be mcreased mterval by interval until re- 
sults are obtained 

Very often the mother asks the quesfaon how long must she 
go on nursmg the baby and at the same time giving the bottle 
That IS to say, how' long before she can give it the bottle alone 
As we have gone into the subject before, the first three months 
of mfaniy forms the dangerous period in the infant’s life so far 
as nutritional disturbances are concerned Therefore, I feel 
that every effort must be made to keep up even the smallest 
amount of breast milk during these three months, and I per- 
sonally make every effort to keep up the mixed feedmg until six 
months After six months it is questionable how much is to be 
gained bj' mixed feeding unless a vei^' large portion of the total 
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quantity is obtamed from the breast Certainly, however, if 
only a small part of the child’s food has been obtained from the 
breast np until t:Tn«; tune we have done a great deal for the infant 
Mixed feedmg is also extremdy valuable m those cases where 
there is an abscess of the breast or some trouble with the mpples 
so that the duld cannot obtain enough maternal food to thrive 
Very often m these cases a temporary complemental feedmg will 
cany the baby along dunng its early infancy until the nursu^ 
difficulties have been overcome, and from then on the baby 
will go along on the breast alone 

As you will note, I have prescribed cow’s milk for the com- 
plemental feedmg As a matter of fact it is probable that almost 
any type of artffiaal food, mdudmg dried milks, condensed 
milks, proprietary foods, etc , could be given without m any 
way injuimg the infant There is gomg to come a time, however, 
when the infant will be artffiaally fed entudy, and if propnetary 
foods are started as the complemental food it will undoubtedly 
end m these bemg used when the baby is artifiaally fed For 
these reasons it is best to start as a complemental food that food 
which we desire to give the baby when artificial feedmg is m- 
augurated, and almost without excqition cow’s inilk should be 
the basis of the artifiaal food 

If you will go back over your histones of the infants who 
have been placed upon propnetarj'' artifiaal foods you will find 
that as a general rule the reasons for the change from the breast 
has been a failure to gam m wei^t The cause of this failure is 
usually ascnbed by the mother to some lack of quahty m her 
milk rather than to a lack of quantity It is deplorable, more- 
over, how many of these cases come to us m which tViig same 
statement has been made by the dochir I cannot impress upon 
you too strongly that the failure is prachcally never m the qual- 
ity of mother’s milk , but m the cpiantity From a practical 
standpomt analyses of the quahty of mother’s milk are useless 
As a matter of fact, as we have said, the difficnilty m these cases 
is practically always due to an insuffiaent TnitV supply, and by 
proper nursmg mtervals, proper diet on the part of the mother, 
proper rest, proper nursmg techmc the amount of nulk could have 
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been increased m the majonty In practically every one of 
them, takmg for granted that snlhaent mother’s milk could not 
have been obtamed, I feel sure that had complemental feedmg 
been started the baby would have been able to obtam some 
mother’s milk for a number of months and that the feedmg 
difficulties for which the infants were brought to tlie conference 
would have been avoided 



CLINIC OF DR JOHN ZAHORSKY 
St Loras City Hosmiai. 


TWO CASES OF INFANTILE DIARRHEA 

Importance from a Prognostic and Therapeutic Standpomt 
to Make a Clinical Distraction Between an Enteritis and a 
Functional Disturbance Methods for Making a Differential 
Diagnosis Full Discussion of Treatment for Botii Types of 
Cases 

Thebe are in the ward several infants suffering from acute 
digestive disorders, but I will present only two, as they are repre- 
sentative cases of what is commonly termed “summer diarrhea ” 

Case I — C P , boy, fourteen months old Admitted to 
hospital after two dajs’ illness 

Mother has two other children, both of whom are healthy 
A fourth infant died of an acute n^hntis two years before 
Father and mother healthy No acute illness m the family 
Our httle patient was naturally fed until he was eight months 
old Since then he was given a rational mixed diet Three 
dajrs before the onset of the illness the mother gave the baby a 
teaspoonful of ice-cream bought at the comer drug-store She 
had always boiled the bab^s milk 

The present illness began with vomiting two daj's ago About 
the same time the bowels became very loose The infant had 
one thm stool about every hour for six hours, when suddenly 
he was seized by a severe convulsion A ph 5 ’sician who was 
called found the temperature 102® F The fever persisted until 
the foUowmg day The vomitmg had ceased, but the diarrhea 
continued Some diluted milk was given two or three timpc 
yesterday, but the baby would not take very^ much He cried 
vith pam a few times 
\OL 4—47 
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Present condition Infant well nourished, weight 21 J pounds 
The baby hes m a somnolent condition, eyes appear sunken, 
fontanel depressed The skm is dry and pale, but elastic The 
mouth appears dryer than normal The mouth shows sl\ teeth 
No ulceration found m the mouth, gums are not hemorrhagic 
The throat is somewhat congested, tonsils are small No gland- 
ular enlargement is to be made out 

Physical exammation of the heart and lungs reveals nothmg 
abnormal The abdomen is flat, no tenderness can be made out 
Liver not enlarged, spleen not palpable On mspectmg the 
abdomen carefully charactenstic shadows of mtestmal hyper- 
penstalsis can be seen 

The buttocks are considerably reddened, espeaally about 
the^anus No marked rachitic changes are discovered The 
nervous system shows nothmg wrong The pupils are large, but 
react to hght promptly No ngidity of the neck is present 
Brudjmski and Kermg’s signs are negative, Chvostek absent 
The superhaal and deep reflexes are somewhat mcreased Tlie 
temperature is 99 8“ F The respirations are not deep or bur- 
ned Pulse strong The urme has not been exammed The 
blood reveals a leukocyte count of 12,000 The polymorpho- 
nuclear cells are relatively mcreased (52 per cent ) 

The stool obtamed with a rubber tube is thin, very watery, 
and spurts through the tube It is yellovnsh green m color and 
fairly uniform in consistency No blood or large mucous masses 
can be made out Under the nucroscope the stool shows thou- 
sands of round cells, leukocytes, and lymphoid cells m each 
drop Small shreds of mucus are also present 

Case II — C W, female, five months old, nas breast fed 
until one month ago The baby has screammg spells, strains 
hard at times, and passes gas Diarrhea, eight to ten stools 
daily, began two days ago The infant has lost in weight No 
fever has been obsen'ed No vomitmg occnirrcd The mfant’s 
diet in the last month consisted occlusively of malted milk, 
except the last three days, when a little boiled cow’s milk was 
added to the malted milk As the baby seemed hungry it was 
fed 6 ounces every two or three hours 
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Present condition Pale, thin-looking infant, -weight 13 
pounds, 5 ounces Baby looks bnght, but not happy Skin 
dry, but dastic Tissues flabby, turgescence reduced Respua- 
tion normal, temperature 99 1° F Eyes appear sunken, the 
fontanel is depressed Heart, lungs, and abdomen dio-w no thin g 
abnormal The mucous membrane of the mouth is moist, but 
appears congested — no teeth The nervous system shows noth- 
ing wrong Bones appear normal No cramotabes The but- 
tocks surroundmg the anus are reddened, and on one side of 
the anus a large excoriated area is present The unne was not 
exammed The blood diows no change The lymphoi^es are 
relatively larger m numbers 

The stool obtained with a catheter is thm, yellow, and con- 
tains visible mucus Microscopically, only a few round cells 
are seen, 4 or 5 to each fidd The stool has a sour odor, 2 grams 
of diluted stool require 1 9 c c of decmormal soda solution to be 
made alkahne, phenolphthalem as mdicator 

It IS obvious that m many particulars the clin i ca l symptoms 
in both cases are similar The acute onset, with vomitmg, the 
watery diarrhea, the imtated buttocis, the rapid loss in a eight, 
and the irregular temperature are symptoms common to both 
On the other hand, there are certam differences 

In the first case the mother observed high fever on the first 
mght This -was not noticed m the second case A relative 
increase m the polymorphonudear cells -was discovered m the 
first case, but not m the second Finally, an enormous number 
of cdls are found in the stools of the first infant 

The dmical diagnosis m the first case, then, is an ententis, 
an inflammation of the hning of the mtestmes In the second 
case we have no evidence of an actual inflammation, merdy an 
irritation of the buttocks and presumably also of the mtestmal 
tract We might speak of it as an irritation of the mtestmal 
mucous membrane Chnically, we place this disease under the 
name “feimentativediaiThea,” sigmfymgafunctional disturbance 
It IS exceedmgly important, both from a prognostic and 
therapeutic standpoint, to make a dmical distmction between 
an ententis — i e, an actual inflammatory change m the m- 
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testinal wall — and a functional disturbance The first is prob- 
ably due m all cases to a penetration of pathogenic bactena into 
the intestinal mucosa and sohtary folhclcs, and we have the 
fanuhar phenomena of bacterial infection of a mucous mem- 
brane There is at first a redness and swelhng of tlie intestinal 
hmng, accompamed by a serous discharge This discliarge be- 
comes thicker and mucous m character and uith it an enormous 
emigration of leukocytes The virus (probably always bactena) 
IS usually earned to the sohtary folhcles, which, as otlier lym- 
phoid tissue, have as one of their functions the cleansing of tlie 
mucous membrane No doubt mucli of the virus is destroyed 
in these glands, but if the bacteria are Mrulcnt an adenitis 
results, the folhcle swells and finally bursts, and tlie contents 
of the folhcle, bactena, bacterial products, leukocytes, and 
lymphoid cells, are discharged into the mtesbnal canal We 
must regard this as a natural method of ridding tlie orgamsms 
of infectious matenal It is one metliod of resistance to bac- 
tenal invasion If the mvading bactena are not numerous, 
only a few folhcles may be implicated and the disease is mild, 
if there is a very extensive mvolvement of the mtestme, the dis- 
ease becomes very severe 

Now these changes m the mtestmal wall can be fairly well 
studied by notiang the ceUs in the stools Let me say paren- 
thetically that the studj^ of the cells in the stools of infants has 
not received the attention which it deserves The presence of 
an enormous number of cells m the stools m the entenbdes of 
infants was demonstrated long ago by Raudmtz Monti also 
called attention to these cells But for some reason, not clearly 
understood, these studies received no attention by the practical 
pediatnsts, and the description of the stools usually found de- 
tails the presence of blood, mucus, and sometimes macroscopic 
pus, but no mention is made of cells 

I have suggested a very simple test, uhich has been found 
very valuable m differentiating the true enteritis from func- 
tional diarrhea A fresh sample of the stooKshould be obtained 
by means of a catheter The stool obtained may be only a 
little mucus in the eye of the catheter, or, as in this ca'c you 
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see more than a teaspoonful of Tsatery stool which runs through 
this short tube into a dish This hquid stool is greemsh m color, 
full of particles, but the stnkmg feature is the watery char- 
acter of the stool This flmd nature cannot be appreaated by 
merely inspectmg a diaper, smce the flmd is rapidl)’’ absorbed 
by the doth your office and pm^ate practice do not be 
content merel}'' m esaimnmg a diaper which the mother has laid 
aside for you Use a catheter and get a sample of a fresh stool 
With a dropper 1 drop of the stool is placed on a glass plate 
(a shde will do), and beside this 2 drops of water are deposited 
With a probe or wooden apphcator the stool is thoroughly 
agitated with the water Tlie larger partides are then pudied 
to one side, and you see here at the edge of our water-stool 
mixture a fairly dear part This drop is taken up by means of 
a medicme-dropper, placed on a shde, and exammed with a dim 
hght directly under the low power of the microscope As you 
see, there are hundreds of cells in each field 

These cells are composed mostly of leukocytes, but you 
notice m every fidd also 8 or 10 large mononudeai cdls, the 
lymphoid cells of the lymph-glands or sohtary folhdes 

This particular method of exammation is superior to the 
staining method, smce these degraierate cdls do not stam well 
Cleansmg the stools with ether and aad alcohol and the use of 
the centrifuge tells us no more than this simp le inspection 

We will now obtam a stool from the second case You notice 
also that the stool is watery, but not qmte so fhm as m the first 
case It IS more yellomdi, howeier, and seems to have more 
mucus When diluted and exammed under the low power of 
the microscope very few cells are seen— 4 or 5 rpUg to the fidd is 
all that can be made out In one case we see hundreds of cdls m 
each drop, m the other almost none It is thic difference which is 
so stnkmg m the majonty of cases that establishes the chagnosis 
The presence of so large a number of l}-mphoid cdls m the 
stools of the first baby demonstrates an extensii e mvolvement 
of the sohtary folhdes Hence it is termed “folhcular ententis” 
—not that the folhdes only are affected, the epthehal hnmg is 
also imphcated m the inflammatory' process, but the folhdes 
show the greatest reaction 
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Another difference in the history of the two cases is tliat 
high fever was observed in the first infant Personally, I have 
been convinced that the only cause of fever that has any im- 
portance to the practismg physician is an infection A great 
deal has been wntten about sugar fever, salt fever, etc Shght 
fluctuations of the temperature occur in all sick babies, but tliese 
subfebnle movements are not fever m the clmical sense Ex- 
cludmg the rare cases m which an excessive heat and diminish ed 
water-supply produce a thermic fever, an acute fever at the 
onset of a gastro-mtestinal disturbance means an infection, a 
penetration of bactena mto the mucous membrane The more 
I study these cases the more convmcmg is the evidence that the 
so-called gastro-entenc mtovication uuth high fever is very rare 
Several times a diagnosis of gastro-entenc mtovication was 
made, but the presence of mucopus was found m tlie stools two 
or three days later 

Another difference was the relative increase m the poly- 
morphonuclear cells m the blood This, too, is of some value 
m detemuiung whether an mfectious process is present or not 
There may be no leukocyto^s, but yet tliere is a relative mcrease 
m the polymorphonuclear leukocytes The great difficulty in 
estunatmg the value of this sign is tliat infants at different ages 
show such great variations m the relationship of tlic different 
forms of leukocytes even in health 

Having made the diagnosis, let us try to conceive of the 
course of these diseases In the first case the body is combating 
an mfcction tliat is mobilizing its resisting forces, cells, leu- 
kocytes, and antibodies At the same time the digestion and 
absorption of food is ternbly deranged Peristalsis, at least m 
the inflamed parts, is excessive and the food is hurried through 
the airmen tary canal In addition, mucus, lymph, and cells 
are discharged mto the mass It is no wonder that putrefactive 
and fermentative processes become active Every case of en- 
teritis, however mild, results in a fermentative diarrhea Strictly 
speakmg, there is no difference m the digestive disturbance in a 
functional disturbance known as fermentative diarrhea and an 
inflammatoiy process, or enteritis It is the decomposition of 
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food residues m both instances which cause most of the ah- 
mentaxy disturbances, and the secondarj’’ nutritional disorders 
But the destrucfaon of the infection and the heahng of the 
tnflgmptl parts takes tune, sometunes a long penod Hence, 
the diarrhea of enteritis is protracted, while the diarrhea in the 
fermentative type usually ceases abruptly when the diet is 
<dianged Only m young infants with a very extensive irrita- 
tion of the mtestmes does the prognosis become doubtful Do 
not forget that m either case the diarrhea, by the excessive loss 
of water and salts, may lead to the syndromes of dehydration 
and aadosis 

Ihere is stall much confusion m the descriptions of the 
symptoms and m the explanation of the internal process of the 
toxic conditions which accompany or follow diarrhea, but a few 
facts have already become generally appreaated 

First The infant may lose so much water that the tissues 
become ddiydrated The blood volume becomes reduced and 
the blood sohds maeased m their concentration This is known 
dmically by the sunken eyes, the dryness of the skm, the m- 
elasbaty of the skm and subcutaneous tissues, and by muscular 
hypertonia 

Second There is an excessive loss of alkahs, espeaally 
sodium and potassium This may lead to a diminution of the 
alkahmty of the blood and the symptoms of aadosis appear 
These are hyperpnea, somnolence, and great prostration The 
pecuLar staxmg expression of the sunken eyes may occur m dehy- 
drated infants and is not necessarily charactersitic of an aadosis 
Third There is the loss of lymph and cdls, a great protem 
and ferment loss Just what part this plays m the egression 
of the disease is uncertam, and yet it should not be underrated 
Fmally, m all infectious ententides we must remember that 
the toxm of the infective agent produces S3rmptoms of fever, 
prostration, convulsions, etc It is often impossible dmically 
to state that a convulsive seizure is due to the tf^-rm of the 
infectious agent, to dehydration processes, or to demmerahza- 
tion We cannot always separate these groups of symptoms 
In the cases under consideration no marked nutritional 
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changes are as yet discenuble We trust that by the institution 
of proper treatment any senous alteration of the tissues may be 
avoided 

There is scarcely any disease which offers such comphcated 
problems for solution as the treatment of an infectious en- 
tentis The first question that offers itself is, What can be done 
to destroy the nucro-orgamsms m the folhcles? The value of the 
so-called mtestmal antiseptics is now generally discredited The 
agent is yet to be found which will inhibit the growth or destroy 
bactena in the mtestmal mucosa and do no harm to the body 
There are, however, certam drugs which inhibit bactenal activ- 
ity m the mtestmal contents, thereby dimmishmg mtestmal 
fermentation Of the many that we may select, the bismuth 
salts are still the most widdy used Many simple fcrmcntal 
processes, even without a change of diet, may be stopped by 
givmg some mternal antiseptic Even m an mfecbous ententis 
the admimstrabon of an antiseptic may enable us to mcrease 
the protem content of the food There is no doubt that tlie best 
way to dimmish the mtestmal fermentation is to clean out the 
mtestmal canal -with a purgative or flushmg out the colon with 
water (enteroclysis) and starve the patient, but as the starvation 
can be continued only a few hours, we sometimes can get assist- 
ance from mtestmal antiseptics But the drug must be selected 
with care, we must not poison the patient 

What can we do to mcrease the patient’s resistance? Smee 
the bactenology of the mfecbous diarrhea is sbll m dispute, 
no effecbve anbtoxm or bactenadal serum has been offered 
Immunizabon by means of bactenns is sbll m the expenmental 
stage In severe cases the mtramuscular mjeebon of blood or 
blood-serum obtamed from a parent or any healthy person seems 
to be of great service 

We must almost entirely depend on the natural resistance of 
the baby to overcome the disease We insist on rest m bed, 
making the baby comfortable, and "mothermg” it There can 
be no doubt that the death-rate of enteritis is enormously m- 
creased if you take the baby away from its mother or the nurse 
to whom it IS accustomed 
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Cool sponges m the hot weather are very helpful I often 
advise that the baby be kept in the basement on hot days 

In the acute stage the withdrawal of food for a few hours is 
necessary, but water must be continuously supphed Water 
supphed by the natural route is to be preferred Occasionally 
on account of a very irritable stomach all fluid is vomited and 
water must be supplied in some other way The subcutaneous, 
mtravenous, or mtrapentoneal injection of Rmger’s solution 
may be resorted to 

In order to prevent the development of an aadosis, alkalis 
should be given early Sodium atrate or sodium bicarbonate 
should be given several tunes a day These alkalis may, how- 
ever, be supphed by givmg a httle orange jmce, or a decoction 
of vegetables and potatoes (vegetable soup) several times a day 
After a few hours of starvation food must be slowly admm- 
istered What is needed first are the carbohydrates Shghtly 
sweetened cereal decoctions or, still better, thick cereal gruels 
At first only a small quantity is given, but the dose is rapidly 
increased by the second or thud day As this infant is fourteen 
months old and has been digesting starchy foods, there should 
be no difficulty m givmg him a maintenance ration of thick 
cereal gruels after two or three days I change the cereals every 
day, or sometimes several times a day For this infant the fol- 
lowmg diet will be prescribed 

6 00 A M 4 ounces of cream of wheat or faiina mush with sugar 

8 30 A u Tablespoonful of orange juice 

9 00 A u One slice of bread shghtly toasted and soaked with ueak tea 

— sugar 

12 00 u 4 ounces of cream of wheat 

3 00 r u 4 ounces of nee gruel 

6 00 F M Toasted bread and tea 

10 00 F M 4 ounces of nee gruel 

The treatment of ententis with cereal gruds is the safest 
The cereals do not readily undergo excessive fermentation They 
favor the retention of water m the tissues, and they furmsh salts 
and a small quantity of protem substance Even a~small quan- 
tity of milk added to the cereals will greatly mcrease the tendencj' 
to mtestinal fermentation It is best to n ait a few days until the 
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intestine has healed somewhat before any milk or other food con- 
taimng protem is added I prefer to take out one meal, say at 
three m the afternoon, and substitute a protem diet for this 
Buttermilk is a good substitute, better than broth, white of egg, 
or beef jmce In greatly weakened conditions of the mtestmal 
tract this alternate method of feedmg presents advantages At 
one tune we given protem substance, at another tunc carbohy- 
drates Fats are not essential except in small quantities in feed- 
mg the sick child 

No medicme need be prescnbed for this infant at present 
We will, however, direct the nurse to give 10 drops of paregoric 
once or twice at mght if the baby is very restless and does not 
sleep 

The treatment for folhcular enteritis resolves itself mto 
careful feeding and nursing The functional disturbances of the 
body, whether of the stomach, mtestme, nervous system, etc , 
must be antiapated, if possible, and prevented It is a serious 
mistake to produce vomitmg by overdruggmg, to produce in- 
testmal stasis by givm'g too much opium, to increase mtestmal 
fermentation by givmg a fermentable food muxture m too large 
a quantity, or to permit the appearance of exsiccation or aci- 
dosis In no other disease are the requirements for successful 
treatment so dependent on the physiaan foreseemg tlungs 

A few words m regard to the treatment of our second case 
The common treatment of starvation for twenty-four hours 
and a gradual restitution of a diet to normal covering a penod 
of several days is usually successful This baby, however, is 
m a starved condition, it will be safer, therefore, to put it at 
once on a maintenance ration of a food whidi does not imdergo 
aad fermentation readily We ivill prescribe the foUowmg 

20 ounces of fermented milk 

10 ounces of barlcy-Tiater 

This contains about 250 calones, which gives a ration having 
an energy quotient of 60 calones We will keep the baby on 
this mixture until the stools arc normal, when sugar should be 
added gradually imtil a percentage of 7 or 8 is attamed 
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FEVER nr GENERAL, WITH SPECIAL REFERENCE TO 
SLIGHT ELEVATIONS OF TEMPERATURE AND THEIR 
CLINICAL SIGNIFICANCE 

Fever was one of the first syraptoms recognized and studied 
in the fidd of mediane in the historic past. The “old masters” 
theorized concerning it, discussed it, and wove about it many and 
fanciful beliefs Their crude methods of measuring the tempera- 
ture led them mto error The thm little known and meagerly 
devdoped sdences of physiology, chemistry, and metabolism 
had not been considered as basic pnncqiles in the cause and de- 
velopment of the fever The present-day facts concermng in- 
fection and bacteria were an unknown and iininvestigated field 
In the cfourse of time we came to the discussion and nvalry be- 
tween Liebig as a chemist and Pasteur as a vitalist This was 
the dawn of the modem mvestigation of fever, and the sunrise 
followed when Pasteur enundated his behefs, which resulted m 
the sdence of bactenology Since that qioch a host of workers 
in every branch of the so-called fundamental sdences of medi- 
cine have added this feet and tfeit fact, untd our modem con- 
ception of fever has been evolved 

What, then, is the present-day status concerning fever? In 
attemptmg to answer tins question we will first direct our atten- 
tion to a discussion of the infections 

We know that most, if not all, of the infections m the penod 
of mvasion and m their full development show a common result, 
namdy, fever This reaction is due in part to the absorption of 
bacterial products, chemical m nature, and in part to an altera- 
tion m the heat-regulating apparatus The absorption of these 
chemical substances probably causes mcreased heat production 
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A dogmatic statement that fever m the infections and fever 
m general is due to an increased heat production rather tlian a 
decreased heat loss, brought about by a disturbance m heat con- 
trol, IS probably justifiable in some cases, but not m all If we 
take it for granted tliat fever m the infectious diseases is an in- 
creased heat production, what is the nature of the substances 
that bung tlus about? They are probably protein substances 
produced either by the growing and multiplying bacteria whicli 
we may call tovins, or by protein substances from tlie bodies of 
the bacteria themselves There is also tlie probabihty that cell 
destruction in the body may furnish its quota of protem sub- 
stances The identification and isolation of these substances is 
ne\t to impossible Reasomng from the fact that the mjection of 
known protems produce febnle reactions m man and animals, 
although the mechamsm is unknown, we may reasonably say the 
same thing holds true for infectious processes It is a fairly well- 
estabhshed fact that heat production is mcrcased dunng the m- 
vasion and full development of a microbic disease This has 
been estimated to be an increase of 20 to 30 per cent Later in 
tlie course of the disease or m the long-continued fevers this may 
be matenally lessened or even absent The contmuance of the 
fever in this case may depend on a decreased heat loss The next 
ten years ought to give us mudi accurate information on this 
pomt The modem quantitative chemical methods with work- 
able metabohe apparatus open up possibilities of study which 
may be most fruitful The work of DuBois, Benedict, and many 
others has already given us much valuable information 

Let it be granted that heat production is mcrcased m infec- 
tious fevers due to a protem absorption What and vhere is this 
inaease? 

An mcrcased protein metabohsm probably takes place in 
fevers This is very likely due to the stimulation caused by the 
so-called toxic substance, but the fever itself may be a cause of 
rapid protem change In many cases the rate of protein metab- 
ohsm and the fever run parallel In others this does not hold 
The mere statement that the rate of protem change is increased 
does not explain all The fact that some fevers show but httle 
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change, that the end-products, such as albumoses, peptones, 
asnino-aads, etc , do not app^r matenally changed from the 
normal, demand a dose study m the future This protdn change 
probably takes place m musdes, ^nds, and body fluids 

The metabolism of the fats and carbohydrates is practically 
unknown The most available supply of carbohydrates, namdy, 
glycogen, quickly disappears The body fat also disappears, due 
either to an increased metabolism by the fever or due to inam- 
tion, smce the food mtake is usually low The normal or often 
low respiratory quotient is difficult to explam K we grant that 
fever is caused by tovic agents producmg an mcreased body 
chemistry with resultant increased heat, how can we explain the 
following facts? In severe exercise much more heat is often pro- 
duced than m fever subjects and yet the temperature does not 
nse The mgestion of large amounts of protem produces more 
heat than m fever, but there is no nse m temperature The 
metabohc rate m hyperthyroidism is often SO to 80 higher than 
normal, and often only' a shght fever results 

It seems the heat-regulatmg apparatus may be an important 
factor m the control of body temperature Is there a decreased 
heat loss m fever? No trustworthy evidence seems to be known 
on this pomt, but it may be safdy assumed, from the dry skm, 
the blanched capiUanes, that heat loss is decreased. This con- 
dition IS just opposite m cnses, where the temperature falls and 
the skm is moist and red The vanabihty m febrile changes m 
different cases with the same disease, the sudden fall m ngors, the 
sudden fall m crises, the ease with which convalescents from long- 
contmued fever show shght or even high fever following the in- 
gestion of too much food, the fact that children whose heat- 
regulatmg apparatus is not fully developed easily develop high 
fever without rhyme or reason, all speak for some disturbance m 
the heat-controlhng apparatus I firmly bdieve future mvesti- 
gation will find that heat control is perhaps as important as heat 
producbon 

So far in this discussion we have treated fever from the 
standpomt of the mfections only Let us take up other forms 
Chemical fever is known The fevers that follow the long 
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continued injection of sodium chlond, the fever that follows kid- 
ney mjections for a pyelogram or injections for pyehtis are ex- 
amples of this sort of fever It is possible that some of the un- 
explamable fevers often found m treatment may be due to over- 
dosmg The mjection of foragn protem has already been men- 
tioned The fever m carcmoma, m the acute leukemias, may be 
due to a protein absorption The so-called aseptic fevers which 
follow hemorrhages, where the hemorrhagic content is retamed, 
and the fever often found m the anaphylactic diseases, such as 
asthma, hay-fever, urticaria, etc , may be thus explamed 

The relation of the nervous system to fever is obscure Very 
httle IS known about this relation There are certam nerves 
which govern the muscles, glands, skm, etc , which are probably 
in some manner under the control of a heat center supposedly 
located m the corpus stnatum Puncture of this region produces 
an mcreased heat production by increased combusbon of the 
carbohydrates Destrucbon of the ventral porbon of the opbc 
thalamus destrojrs the heat control in rabbits The cutbng of 
the cervical cord has the same effect The pressure of hemor- 
rhages, of tumors, etc , at the base of tlie bram may produce 
fever by interfermg with the centers m that region 

The so-called hysteric fever is an open quesbon It is 
probably true that the authenbcated cases of high fever in hystena 
may be due to some obscure or overlooked physical ailment which 
may at the same tune be the cause of the fever and also the 
hystena or nervous manifestabon The presence of sbght 
fever m the so-called neurobc is often found I will refer to 
this later m the discussion 

Woodyatt, of Chicago, has produced high fever m dogs by 
mjecbng hypertomc solubons of glucose, the glucose producmg 
a dehydrabon by changmg the colloidal condibon of bodj’’ pro- 
teins so that water is bound to the colloids with the resultant 
lack of mobihty of the water molecule This result is an ap- 
parent dehydrabon accompanied by fever This obsen'abon 
is a new and important one The fevers following rapid loss of 
water, such as diarrheas m children, etc , may be thus explamed 

The daity vanabihly and fiuctuabng character of fever m 
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many diseases has never been satisfactorily explamed The 
fact that seemmgly insignificant causes often are accompanied 
by fever and vice versa is also unexplamed The com- 
paratively low fever jn diphtheria with a high toxiaty of the 
invasion is one example of the latter 

In the study or diagnosis of a high fever we can soon amve 
at the cause Of course, some cases are more obscure than others 
Shght fevers often present the most difficult problems we en- 
counter 

What IS meant by shght fever? The usual classification of 
fei er IS as follows 

1 Subnormal — ^below 96 8“ F 

2 Subfebnle-99 5°tol00 4°F 

3 Shght— 100 4“ to 101 2“ F 

4 Moderate— 101 2“ to 103 T F 

5 Hi^— 103 2“ to 105® F 

6 Very high — 105® F 

7 Hyperpyrexia— 107® F 

In this discussion I wish to make the shght fever limits 99 4® 
to 101® F Those fevers around 99 6® to 100 6® F are the ones 
that are most often troublesome or overlooked Anyone, if he 
takes the trouble to record the temperature of his ambulatory 
or office patients, wdl be suipnsed to find how often he will dis- 
cover temperatures of 99 4® to 100 5® F particularly m young 
adults and those shghtly older, say up to thirty-five years of age 
To determme the cause of this is often a most tliffimH taglr 

The first class of cases to which I wish to call your attention 
is that class with some focal infection The subject of focal m- 
fection has, like many other thmgs, been overdone, but it has so 
often shown itself to be an entity that we cannot ignore it 

In spite of constant warmngs to watch for them, it is sur- 
prising to know how often tonsillar infections are found I have 
repeatedly seen patients with marked nervous symptoms, with 
a shght fever, often a palpable thyroid, particularly m young 
women, where tonsdlectomy resulted m a changed patient It is 
often the small, mnocent-lookmg tonsils that are ignored, which, 
upon a careful exammation, are found infected ’ 
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Infected teeth is a condition that has also been overdone, 
but all the ills of life do not come from infected teeth There 
are, however, many dear-cut cases, but they are not usually 
found in the young They are discovered more often m middle 
hfe We do not so often find shght fever m these cases, but it 
is found 

Chromcally mfected gall-bladders are difficult to diagnose 
Here, agam, we find them most often m adult life These pa- 
tients often have shght fever commg on for no accountable 
reason It may disappear and agam return Overexerase, over- 
eatmg, and evatement seem prone to exate the attack 

Infected nasal smuses, infected uteri and tubes, mfected 
prostates, infections of the rectum and sigmoid, pyehfas, cys- 
titis m aged women due to colon baallus are often accompamed 
by irregular, shght fever A constant remembrance of these 
possibihties often leads us to the diagnosis 

Endocardial infection is a common cause of these fevers in 
the young 

Early tuberculosis is frequently overlooked because of fail- 
ure to make a systematic study of the temperature These 
patients often nm a shght fever even before any other symptom 
shows up or even before there is a discoverable lesion Exate- 
ment or muscular activity often cause a defimte rise of a hitherto 
low-grade fever 

The most difficult cases and the ones most frequently passed 
up are the so-called neurasthemcs 

Thyroid intoxication m yoimg women, often m young men, 

IS frequently accompamed by a train of symptoms, such as lack 
of muscular vigor, neurasthemc symptoms, gastric disturbances 
and difficulty m standing the pressure of life They complain 
of vanous and sundry aches, and often we find shght elevations 
of temperature The thjToid is enlarged, the pulse is rapid, and 
tremors of the hands can be ehated Young women in the 
late ’teens and early tiventies can be foimd by scores who fall 
m this class Very frequently infected tonsils or other focal 
infections are accompaniments A study of their basal metab- 
ohsm will help m making a differentiation from a neurosis or 
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other cause I do not know whether the low-grade fever js a 
result of an increased chemistry or of some disturbance in heat 
regulation The part played by sympathetic stimulation in 
these cases is still undetermined 

Syphihtic infections are frequently accompanied by low- 
grade fever Our teict-books ate usually sdent on this point 
Sone syphilis, visceral syphilis, syphihtic aortitis, and nervous 
syphilis are all apt to be accompanied by sh^t fever Paretics 
are espeaally apt to develop temperature due to the infection 
or to some other cause 

Physical defiaency and neurasthema are often accompamed 
by shght feyer Why is this? A discussion of neurasthenia is 
not withm the purview of this paper, but often we come in contact 
with young patients who have all the ear-marks of the neurotic 
They complam of a long tram of symptoms the chief of which 
IS neni'ousness, weakness, both mental and physical Many of 
them show an elei'ation of temperature After an exammation 
some are dearly cases of early tuberculosis, some are toxic 
thyroids, some have focal infections, some are q?phihtics, etc 
The question naturally arises Is there some cause m all, and 
may neurosis, therefore, be really a broad general symptom of 
a diseased body? In many of these cases prolonged search often 
fails to re\ eal anythmg on which we may hang a diagnosis I 
am sure we all have met such cases and have been puzzled I 
am firmly convmced that a physical infenonty is a factor which 
is frequentlj o\erlooked This mfenonty may be congemtal, 
either due to parental disease, an unbalanced endoome system, 
or famihal physical quahties These patients do not measure 
up physically to what they should They have a poor muscular 
development, an unstable nervous and circulatory mechanism, 
etc They belong to a certam physical tj^ie called the asthemc 
Mentall}’’ they are above the average, but they fatigue easily 
They do not stand the stress of life udl, become self-centered, 
and, as they say, “just nervous ” What can we say about their 
temperature rehouses? They feel better m wmter, but cannot 
stand the cold of wmter or the heat of summer In other words 
environment controls them ’ 

\OL.4— 4 S 
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During the hot summer months of 1917, while exammmg 
drafted men, I found many such mdividuals whose most pro- 
nounced symptom was a vasomotor imtabihty with a tachy- 
cardia Later on in the army service this was called ncuro- 
arculatory asthenia, and still later effort syndrome I made sim- 
ilar observations durmg the summer of 1918, witli the added 
fact that many of these men were carrymg temperatures vary- 
ing from 99 4“ to 100 5° F Some of these turned out to be 
tuberculosis, some hyperth 3 i‘oids, and some focal infections The 
majority, however, showed no evident diseased condition They 
were usually of the asthemc type, with tremors, rapid hearts, 
and usually a shght temperature The number ranged from 10 
to IS per cent of the whole number exaimned The tempera- 
ture of myself and associates as well as of those of the remainder 
of the men was normal What does this shght fever mean? I 
am firmly convmced tliat along mth their evident phj'sical 
inferiority there is an unbalanced heat-regulatmg apparatus 
I offer no explanation, but merely state that certam mdivid- 
uals, generally those below par physically, who are not evi- 
dently diseased, have a shght elevation of temperature in 
hot weather I am also convinced that people w^ho are suffenng 
with toac thyroids, early tuberculosis of the nervous type, con- 
valescents from long-contmued fevers iviU often respond in a 
similar way, namely, by a shght nse of temperature when the 
surrounding atmosphere is high 

It ivill be interestmg to mvestigate this condition from the 
standpomt of the basal metabohe rate and chemical change m 
the body If the metabohe rate is found to be high, we would 
expect these slight fevers m this class of people naturally to be 
due to the mcreased chemistry If not, the fever would be due 
to an unbalanced heat control Considerable work has recently 
been done in vanous centers m this field in order to differentiate 
the psychopathic individual from the toxic thyroid cases The 
results are, as a rule, m conformity with the clinical c\udence 
and diagnosis of the worker Many of this class which we have 
called the physically infenor are psychopathic or potentially so 
The shght fever which I have stated is so common, from the best 



SIGNIFICANCE OF ELEVATIONS OF TEMPERATURE 755 


evidence obtainable is not a so-called metabobc fever We 
must, therefore, consider it as caused by some derangement m 
the heat control It may be possible that these mdividuals have 
not devdoped along normal hues, and that their heat centers and 
nerve rdations partake more of the infantile than the adult t3'pe 
From the discussion so far we have found that many people 
with focal infections, with slight tuberculous infections, with 
thyroid mtoacation, with psychopathic symptoms, usually 
found in people with certain inferiorities, often are found with 
sligh t fever It is evident that the cause of the fever in the focal 
infections and tuberculosis wdl be the same as that m more 
severe and acute infections with a hi^er ranging fever Whether 
this be an increased chemistry or disturbances m heat control, 
or both, we cannot say However, it is possible that the chemis- 
try of the infection may have produced some nervous instabihty, 
as IS so often diown m these cases The result of this may make 
the heat control the factor of most importance The cause of 
the fever m tone thyroid cases theoretically ought to be due to 
the mcreased chemistry, but the fact that in most severe thy- 
roid mtoxications with a marked increase m the basal metab- 
olism high fever is uncommon, speaks against this theory Also 
the fact that all cases of true thjrroid mtoxicabon are notably 
nervously unstable speaks m favor of some derangements m the 
heat control Agam, the fact that focal infections are rather 
hequent m these cases of mild thyroid poisoning speaks for a 
combination of the chemical and the heat-regulatmg causes 
The cause m those mdividuals with the unstable nervous symp- 
toms of various kmds is probably a developmental defiaency of 
either the circulatory or nervous system These individuals 
respond to thdr environment abnormally, and one of these re- 
sponses IS the manifestation of a shght fever m hot weather 
The object of this discussion is to stunulate all who have to 
deal with the diseases of mankmd to a closer observation of 
then patients, particularly those who show shght elevations of 
temperature It is beheved that a greater number of correct 
diagnoses will then be made m those cases which are not evidently 
sick 
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SOME NEUROPSYCmC REACTIONS ASSOCIATED WITH 
DISTURBANCES OF OVARIAN FUNCTION 

The importance of disease of various organs other than the 
nervous system m the production of neuropsychic disorders has 
been rather generally recognized for a considerable penod m the 
past The work of Bonhoeffer some years ago added an especial 
interest to the study of these reactive states, and what have be- 
come known as the symptomatic psychoses have smce then re- 
ceived a greater attention as a result This group at first mduded 
practically only those acute psychoses of a dehnous type, such as 
are seen with certain exanthemata, acute infectious fevers, 
nephntis or more chrome lasceral disease, and the like It is 
not surprising that with the surge of interest awakened bj*^ the 
comparativdy recent increase m our knowledge of the endoerme 
system that we should have looked to disease or disordered func- 
tion of this system as a potentially important causal factor m the 
production of neuropsychic pathology And, of course, it is to 
be recalled that it is not a new idea that disturbance of function 
of one or more of the endoerme rhain may give rise to such ab- 
normal states We have long been fanuhar with such abnormali- 
ties occurring in connection with thyroid disorders, and not so 
many jears ago some ovarian dysfunction was m one waj’’ or 
another considered responsible for nearly all neuropsychic dis- 
orders occurring in the female In the past, however, many of 
these etiologic suspicions, though frequently home out by dimcal 
experience, were based on entirely madequate knowledge, there 
was too httle of fact and too much of general speculation 
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On this occasion it will be the intention to present for your 
consideration certain selected types of neuropsychic reactions 
met ivith m assoaation with ovanan msuffiaency. The time 
will be too short to consider this subject in its enfarety We will 
therefore limit our mterest to some speaal types of reactions 
belongmg in this large group, and will consider a few cases pre- 
sentmg neuropsychic disorders associated witli disturbance of 
ovarian function inadent to the natural or artifiaal meno- 
pause and chmactenum One is well aware that this is a very 
old and time-worn subject which is every now and then brought 
to hfe agam by some new facts discovered or new theones ad- 
vanced The present vitahty is occasioned by certam additions 
to our knowledge of endocnnology withm the past several 
years This additional knowledge has opened up new phases of 
the subject which have given rise to new pomts of view, and thus 
its chmeal importance, espeaally from the therapeutic angle, 
has been greatly emphasized 

Before illustrative cases arc presented it may be well to take 
up a few general pomts in order to avoid useless repetition In 
the first place, it must not be understood that ovanan msuffi- 
aency results alone m disturbances of the nervous system that 
may be called psyclioses Disorders of lesser degree, but not 
on that account of lesser chmcal importance to the physiaan, 
are, mdeed, much more commonly encountered It must be 
remembered that the nervous system is not constituted solely 
of the cerebrum, but, m addition, there are the spmal and vege- 
tative pervous systems to be considered The last is of par- 
ticular importance from the vieivpomt of neuropsychic reactions 
to disturbance of endoenne activity Withm recent years cn- 
doermopathy has become one of the newly promment etiologic 
factors m medicine Psychiatry has not been slow to apply this 
new aid in the attempt to solve some of the problems shroudmg 
the causation of certam abnormal neuropsychic conditions Too 
much zeal m this direction is easily possible, and one must take 
care not to attempt to cover ignorance too readily by postulatmg 
an improved and undemonstrable endoermopathy as causation 
every tune he is confronted wnth an obscure symptom complex 
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Another phase of the situation must be mentioned because 
of its very fimdamental and general importance One endocrme 
ginned must not be looked upon as an isolated functional umt, 
but rather as a member of a series of organs mteractmg upon 
each other As a rule, disturbance of function or loss of func- 
tion of one gland does not long eiost before that of others be- 
comes mvolved secondarily In other words, we must m many 
cases substitute for the uniglandular disorder a pluriglandular 
a^ect To be sure, in most such instances the dyscrasia of 
one gland is dommant, while that of the others is secondary in 
character, although it is frequently found difficult to determme 
m which gland the primary trouble lies Especially good ex- 
amples of secondary plunglandular mvolvement are to be seen 
m the combinations of disorder of the ovary and thyroid. 

In this presentation we are assummg that certain neuro- 
psyduc abnormahties stand m the relation of reactions to ovarian 
insuffiaency It is necessary, therefore, that we have some work- 
ing proposition on which to base such an assumption It is 
proposed that inasmuch as an established secretory disorder on 
the part of each mdividual gland leads to certain clinically 
recognizable chemicophysical alterations in the body, it is fair 
to assume that each of the resultant dmical types may be 
ejected to exhibit more or less charactenstic deviations 
from the normal, and that these will become apparent m 
the more or less directly correlated abnormal nervous system 
reactions 

It was mentioned that this is an old subject Psychiatrists 
and gynecologists have been more or less generally in disagree- 
ment on this matter for many years past The reason, however, 
seems not far away In that penod when the female generative 
organs were dragged m etiologically to explam some mental 
disorder it was largely on the basis that there was some gyne- 
cologic abnormahty whidi could be corrected by surgical pro- 
cedure or local treatments Less attention was paid to ffie chem- 
icophj'acal actiwties of the ovanes such as we are begiiining to 
study more intensdy nowadays Not knowing much about the 
function of the mtemal secretions of these glands and knowing 
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little more than that they were tlie organs of ovulation, it was 
not surprising that at one time a complete oophorectomy was 
advised to cure the mental disorder, and at another tune, with 
the same clmical picture, operative mterference was considered 
contramdicated 

In the female, menstruation has made the development and 
cessation of ovanan actiMty easy to determme For this ob- 
vious reason, if for no other, much study has been given to the 
correlation of abnormal neuropsychic states and ovarian dis- 
turbance As a result of this psychoses occurang dunng the 
puberal and climacteric epoch, and in assoaation wnth the 
menstrual penod or gravidity, have been described Indeed, by 
some, such psychoses m their symptomatology have been con- 
sidered characteristic of the epoch with which they were asso- 
aated Thus we have heard of adolescent, menstrual, pueiperal, 
or dimactenc psychoses, as the case might be It is aside from 
our present purposes to discuss these psychoses as a group 
They are to be looked upon as mental reaction types, and not 
as psychoses in any way characteristic of the epoch with wluch 
they are temporally or causally associated 

Psychoses, naturally enough, are particularly apt to occur 
dunng these penods of physiologic stress durmg which there 
are profound alterations in the fundamental activity of the en- 
docrine glands with a necessary readjustment in the chermcal 
balance of the body which must in more or less nen'ously un- 
stable mdividuals have a deep influence on their neuropsychic 
orgamzation Thus we may sec endogenous psj'choses, such as 
dementia pra:co\ and mamc-deprcssive, develop at this epoch 
Such, however, are not charactenstic of tlie epoch, but are but 
the expression of the mdividual’s constitutional psychic make-up 
brought to the surface by the endoennous disturbance Con- 
siderable doubt has been expressed as to whether ovanan in- 
sufllciency can directly cause any true psychosis, but ratlicr is 
It beheved that this endoenne element acts as an accessoiy 
moment only This is probably true and gives all the more 
reason for considering such neuropsychic abnormahtics as may 
appear in tlie light of individual reaefaons, and, therefore, their 
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character will in large part depend upon the underlying per- 
sonality 

The reactions on the part of the nervous system and psyche 
to ovarian insuffiaency are less likely to express themselves in 
phychoses than m alterations m personahty or m neuroses of 
lesser or greater seventy The type of neurops5''chic reaction 
will depend upon several factors, pnmanlj’’ the age of onset of 
the insuffiaency, its acmty or chromaty, and its extent or degree 
of completeness Leavmg this general discussion, we will now 
proceed to the consideration of a few cases whidi illustrate some 
types of neuropsi'chic reactions met ivith m patients with ova- 
nan insuffiaencj' Although these show some of the usual reac- 
tions, there are certam features that are of suffiaent mterest to 
merit some speaal discussion m connection with the presentation 

CASE 1 

Neuropsyduc reaction, a confusional state Ongm endo- 
cnnopathic, ovanan insufficiency^, late castrate, secondary thy- 
roid mvolvement Probable syphibtic factor 

The history of this patient shows nothing unusual in her 
early life For several months just prior to the beginmng of 
this illness she had worked excessively with the Red Cross 
There is no histoiy of alcohol or drug addiction About five 
years ago had an uneventful typhoid fever Menstruation was 
estabhdied when about fourteen years of age, of the twenty- 
eight-day tjpe, regular m tune, with no pam, and, so far as can 
be ascertamed, normal m all respects irntd the onset of gyne- 
cologic symptoms, which led to a panhysterectomy for fibroid 
tumor about three years ago She has been married fourteen 
years and pregnant three times, resulting m a miscarnage at 
SIX months and two children uhich died withm a few hours 
after dehvery Syphihs is probable, although there is no defimte 
history of infection and blood Wassermann has been negative 
The husband gives a defimte history of syphilitic infection and 
shows dear signs of cerebrospmal syphilis at the present time 
There have been no previous attacks of mental or nervous 
disorder and no distinct psychopathic traits, although she has 
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been, as other members of the family, considered of “nervous 
make-up " 

The present illness began in the spnng of 1919 at the age of 
thirty-seven The onset was gradual, with much msomnia and 
feehng of exhaustion pronunent At the tune of onset patient 
complamed of bemg very obese, “uncomfortably fat ” Blood- 
pressure at this time was somewhat over 200 and she was con- 
sidered senously ill and received hospital treatment for a few 
weeks Mental symptoms first occurred m July, and consisted 
largely of marked confusion, mertia, and depression This men- 
tal state became gradually more and more intense until she at- 
tempted suiade on August 8, 1919, and was admitted to the 
hospital On admission she weighed 10S| pounds Examina- 
tion showed considerable growth of hair over the face and ex- 
tremities There w'as an acneform eruption over the back, chest, 
shoulders, and upper arms Considerable fiabby subcutaneous 
puffing of the nedc on the lateral aspects below the jaw and a very 
noticeable supraclavicular and nuchal paddmg The skm was 
rough, dry, harsh, and thickened, espeaally over the arms and 
legs Thyroid gland was not palpable Chest negative Heart 
action slow, with an occasional cxtrasystole, not enlarged, and 
otherwise negative Abdomen negative, mgumal glands pal- 
pable Unne contamed no sugar, no casts, but a trace of albu- 
mm Pupils were equal, regular, reacted normally to hght, 
directly and consensually, and to accommodation Tendon re- 
flexes were hj^^ractive, but equal on the two sides No patho- 
logic toe signs No faaal or eye muscle weakness Neuro- 
logically othenvise negative The psychic state was one of mild 
confusion and depression She was only partially oriented, 
espeaally was there disturbance in the temporal and personal 
fields She appeared exhausted and complamed of fatigue 
There was inertia, association processes were retarded with a 
slowness and apparent difficulty in comprehendmg and answ'cnng 
questions Depression and despondency were evident, she feared 
she would not get well and felt it was useless to make the effort 
to try An exammation of the blood and spmal fluid could not 
be obtained 
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Treatment was instituted for the ovanan insuffiaency, with 
subcutaneous injections of corpora lutea, one ampule, three times 
weekly On the history she was also given antisyphihtic treat- 
ment, intramuscular mercury 

For the first few weeks after coming under observation there 
was not much change m her condition, ^e continued obviously 
much depressed There were many somatopsychic complamts 
not substantiated by examination, such as that die was bhnd, 
deaf, etc She thou^t die had been poisoned (referring to treat- 
ment given her early m the course of her illness) 

On August 20th die was started on thyroid gland, gram I by 
mouth, three Iittips daily A week later die had become qmte 
restless and imtable and deadedly more confused From then 
on die became more inaccessible, much retarded, irresolute, com- 
plainmg of exhaustion and physical weakness, especially m her 
legs Auditory hallucinations devdoped, but could not be an- 
alyzed adequately owmg to lack of co-operation These were 
associated with imperfectly expressed delusions of persecutory 
trend 

On September 9fh she complamed of weak, famting sensa- 
tions Examination showed a very rapid heart action, profuse 
perspiration without exertion, temperature 100 4“ F , blood- 
pressure 200-135 Heart, lungs, and abdomen were negative, 
extremities cold There was no pam Thyroid gland and mer- 
cury were discontinued and patient was put to bed for complete 
rest Pulse and temperature until this tune had been shghtly 
subnormal m the mocnmg, with a dight ev ening lise The per- 
sistently Mgh blood-pressure, rapid, irregular pulse, and the 
findmg of casts and albumm m the urme led to a consideration of 
a cardioiascular-renal comphcation, but renal function tests 
showed only a shghtly reduced activity (40 per cent), and no 
other evidence of organic disease could be found 

From the time when patient was put to bed with complete 
rest her condition unproved gradually, although for several weeks 
weakness was still evident, heart action continued rapid and 
uregular The confusional state lessened somewhat, thou^ de- 
luaons and haUucmations- continued m mild form All medica- 
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tion was discontinued but corpora lutea, an ampule daily until 
her discharge from the hospital convalescent December 22, 1919 
On discharge there were no psychic abnormahties, pulse and 
temperature were normal, unne contained no casts or albumin, 
and blood-pressure was normal The only remnant discernible 
of her previous illness was a rather general feehng of weakness, 
but not pronounced 

To avoid the daily duucal charts m detail a summary of the 
pulse, temperature, respiration, and blood-pressure is shown m 
graphic form m this table, the high and low readings for each of 
the penods designated bemg shown 



Fcnod 


Fube 

Tcmpentiue, * T 

RespitaUoa 

Blood pressure 

Sept 

10-18 


150-100 

100 3-97 

36-18 

210-135 

180-125 

II 

IIJ-SO 


138- 98 

99 2-97 

24-18 

190-140 

170-135 

Oct 

1-12 


128- 62 

99 2-97 2 

28-16 

190-130 

140-110 

II 

13-25 


128- 78 

99 2-97 8 

24-18 

190-125 

150-120 

II 

25 to Nov 

7 

102- 78 

98 8-97 8 

30-18 

180-130 

150-120 

Nov 

8-20 


118- 78 

99 2-97 8 

24-18 

190-125 

160-120 

II 

21 to Dec 

2 

118- 82 

98 6-97 

24-18 

170-120 

140-118 

Dec 

3-15 


118- 82 

98 6-97 

20-18 

180-125 

145-115 

II 

16-22 


118- 78 

98 6-97 8 

24-18 

165-120 

140-110 


Followmg discharge from the hospital this patient has con- 
tmued well and has assumed her normal activities There has 
been a gradual mcrease m weight to 130 pounds 

Discussion — ^This case presents many points of mterest, but 
espeaally the reaction to the thyroid gland medication It is 
unfortunate that a basal metabohsm detemunation was not feas- 
ible, as it would have given information of considerable value and 
mterest Under tlie curcumstances it became necessary to use 
the chmcal test to determine the possible disturbance in the 
thyroid activity The physical signs mdicated a hypothyroidism, 
and its frequent assoaation with ovarian msulEaency lent plaus- 
ibihty to such a conclusion It seems difficult to esplam the 
marked change m temperature, pulse-rate, and general symp- 
toms on any other basis than thyroid mtoxication, and the more 
so as betterment occurred with discontmuance of the use of the 
gland 

Another interesting feature m this case is the possible cardio- 
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vascular teual involvement The disturbance of heart action, 
the high blood-pr^ure, and the unne findmgs were very stak- 
ing And ^ et examination failed to reveal any orgatric lesion of 
the heart and the renal function tests gave residts witlun normal 
limits And here agam it is significant that the condition cleared 
entnely under ovarian substitution treatment alone 

The long prodromal phase, marked by endent and gradually 
incr ea sin g physical disabihty precedmg the neuropsydnc reac- 
tion, uodd mdicate the character of the underlying slowly pro- 
gressmg ovarian insuffiaency It is the rule that neuropsydiic 
reactions of the seventy diown m this patient do not occur for a 
considerable penod of time foUowmg the abrupt discontmuance 
of ovanan function And agam this would mdicate that it takes 
considerable time for the related glandular msuffiaendes second- 
ary to the removal of the ovarian function to develop 

The very probable syphihtic factor in this case is of impor- 
tance m an etiolo^c way inasmuch as this is one infection under- 
iymg many disturbances of endocnne function. 

From the therapeutic pomt of view this case demonstrates 
the very great value to he denved from the persistent use of endo- 
cnmc products m proper cases 

CASE n 

Fundamentally a psj’diopathic personahty with a mental 
reaction of the p^chasthemc type Origm m ovanan msufS- 
aency, late castrate, with secondary hypothyroidism 

Present Illness —CompUtnts and Presenting Symptoms — (1) 
Nervousness, (2) occasional numbness and coldness m left side, 
(3) floatmg sensation m head, (4) msomma, (5) emotional in’ 
stabihty, (6) increasmg imtabihty, (7) dygmea on exertion, (8) 
pam m abdomen, (9) mabihty to finish tilings 

Development and Course —Patient has been more or less 
nen ous all her hfe FoUowmg birth of her only child, now eleven 
years of age, her nen,-ousness almost entirely disappeared and 
she was m comfortable condition until about six years ago Uen 
she had a “nervous breakdoun” which kept her in bed aboit four 
weeks Following this her nervousness was more or less accentu- 
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ated until three years ago, when she was operated upon, a com- 
plete panh}^sterectoniy bemg done (March, 1917), smce which 
time her nervous sjTnptoms have increased very considerably 
up to the present time Ihere has been also smce the operation 
a marked gam m weight It is almost impossible to get a dehmte 
history from her at the present tune as to the time of ongin and 
order of development of her vanous symptoms Vanous im- 
pulsions have been present, a desire to throw various articles, 
such as dishes and the like, ofttimes at her husband, but just as 
often at the side of the room or on the floor With all this there 
has been a marked mcrease m imtability and very defimte emo- 
tional mstabihty leadmg to frequent crymg and spells of anger 
She admits a defimte degree of sexual frigidity 

Associated Signs and Symptoms — Occasionally has dizzy 
spells Some dyspnea on exertion Occasionally some palpita- 
tion Some swelhng of ankles, face, and hands Appetite good 
Some frequency of unnation 

Personal History — Age forly-three Infancy and childhood 
negative, development not unusual In disposition has always 
been cheerful and soaally mclmed No alcohol or drugs Up 
until seven years ago had “malaria” frequently, and si\ years ago 
some bladder trouble the nature of which is not now' ascertamable 
Has been married for mneteen years, with one child, now eleven 
years old and normal Menstruation estabhshed at the usual 
age and normal until development of gynecologic symptoms, 
which led to a panhysterectomy for fibroid tumor 

Family History — ^Both father and mother were “nen'ous”, 
one sister and three brothers all were “nervous,” but none ever 
m ho^ital for nervous or mental diseases 

Examination — General exanunation shows a well-developed 
and ovemounshed mdividual, obese, weight 217 pounds No 
deformities, spinal column negative Upper measurement 81 
cm , lower measurement 86 cm , upper girdle span 169 cm , 
carpal circumference 17 cm , second metacarpal phalangeal 
length 15 5 cm Mucous membranes pink Bones and jomts 
negative Penpheral artenes not palpably sclerosed Pos- 
terior cervical lymph-glands palpable, otherwise lymph-glandular 
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system, negatl^ e Generalized obesil^’' ■vnth padding over backs 
of and fingers, and pufBng of arms and lower legs Some 
tendency to trochantenc paddmg Considerable subdermal m- 
filtration, generalized Sbgbt doasmic pigmentation about 
angles of eyes and javr and temples Freddes about exposed 
surfaces No unusual distribution of bair Blood-pressure 
140-85 Pulse of moderate volume and tension, regular and 
equal Temperature 99 4° F Urme is negative Basal met- 
abolism mmus 7 per cent 

Head is of normal size and conformation Hair very fine 
and rather ill-nurtured, althou^ qmte oily Slight brovnndi 
pigmentation about eyes and side of face just below the ears 
No thyroid eye signs Some pyorrheal infection of gum margins 
Shght posterior cervical paddmg No supradavicular paddmg 
Heart and lungs negative There is a rmdhne abdominal scar 
Shght tenderness m both in ginnal regions Abdommal viscera 
negative External gemtals normal Permeum only moderately 
relaxed, cervix about a fingerbreadth from vulva No uterus 
palpable Stump of cervix distinctly palpable, not fixed, no 
tumefactions palpable in adnexa region 

Pupils equal, very shght irregulanty in outhne, react to hght 
directly and consensually and to accommodation normally, 
sympathetic active Some impairment of hearmg on the ri^t 
side Shght hspmg speech defect (congemtal) Subjectively 
there is sensation of tingling and numbness m hands, which is 
variable and not constant Also at tunes a feehng as though the 
entire left side were “numb and nervous ” Motor system and 
reflexes normal 

Nothmg unusual m general appearance as to dress and be- 
havior No grimaces or affectations Patient is accessible, co- 
operates well with exammation, and easily adapts hersdf to the 
situation Answers mtroductory questions readily, but shows 
considerable tendenqr to prolixity and detail Attention is easily 
gained, of dimmished mtensity, not well held to hue of thought 
Is otherwise stabile and dingible Onented temporally, spadally, 
and personally Memory shows no impairment Recordmg 
faculty and power of recollection good for remote and recent 
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events No amnesias, local or general No retrospective falsi- 
fication or fabrication Consaousness clear and no clouding 
Assoaational processes are rapid There is some degree of cir- 
cumstantiahty and prolixity, witli marked tendency to detail 
her complamts, but not m orderly sequence, so tliat her descrip- 
tion leaves one m a haze as to just when and how a given symp- 
tom began,' progressed, or ended No delusions are present 
No phobias or obsessions definite, though there is at tunes an 
insufficiency fear element, and impulsions are frequent, but at 
times controlled No halluanations other than of haptic char- 
acter and body sense disturbances of cenesthesic type, feeling 
of numbness in hands, of left side of body, of coldness in vagina 
and lower abdomen Emotional state is vanablc, unstable, but 
superfiaally nothing grossly abnormal noticeable There is no 
evident depression or elation, she is not indifferent or irntablc, 
shows no apprehension or anxiety Assoaated witli certain 
complexes, m spealung of her illness, her fear that she cannot 
properly raise her child, etc , she becomes emotional and shows 
slight lacrimosity She states that she cries easily or becomes 
intensely angered without adequate cause Has always had a 
bad temper, but usually got over it quickly, whereas now anger 
on such occasions lasts for days Critique and judgment are not 
demonstrably impaired Reasonmg powers good No intel- 
lectual deterioration Insight mto her condition is fair, but 
partial She shows some fear she will lose her mmd, but this is 
not at all insistent or fixed There is evident a group of com- 
plexes centermg mostly in tlie home life and involvmg husband 
and child These, m all probabihty, have large bearing on some 
of the psychic anomahes, especially in the trend which they 
follow 

Discussion — The positive pomts in the history of this case 
are a fundamental psychopathic make-up, on the basis of which 
there have been exacerbations of symptoms amountmg to defi- 
nite attacks on one or tivo occasions, with a general increase of 
all neurotic elements subsequent to castration m March, 1917 
On the physical side there are syndromes indicative of ovanan 
and secondary thyroid insufficiency Neurologic examination is 
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negative Psychical examination ^ows impaired attention, 
PTnntional instability, impulsions These factors go to make up 
a diagnosis of psychoneurosis, ps 3 'chasthemc type, impulsion 
neurosis In. this patient vre are dealmg ■with a fundEimentally 
psj'chopathic personahtj', an underljong abnormal mental 
make-up -which has shown exacerbations m episodes, and the 
one which brought the patient under present observation ma- 
dent to an artifiaal menopause Here we have demonstrated m 
evident and clear hues the directly occasioned secondary hj^po- 
thyroidism This patient illustrates very wdl the desirabihty 
of lookmg upon these mental states as reactions and not as dis- 
eases m themselves She illustrates this group wdl and there is 
httle of the unusual or exceptional to be found m the case The 
treatment, of course, is very dearly mdicated — ovanan and thy- 
roid substitution It is well to remember here too that the re- 
sults of such substitution treatment are gomg to be much en- 
hanced by a hberal usage of psychotherapy after an adequate 
psychanalysis It would be an unfortunate turn if the psychic 
dement in cases such as this diould be entirely neglected and the 
patient made to depend entirdy on endocnnic substitution 
What the outcome of this case has been has not been learned, 
as she remained under observation for too bnef a penod to 
deteimme 

CASE m 

Mental reaction of psychogenic depressive type Ongin in 
ovanan insuffiaency, dimactenc. 

Present Illness — Complaints and Presenting Symptoms — 
(1) Nenousness, (2) loss of mmd control, (3) pam in right side, 
(4) easj' fatigue, (5) no energy or ambition -to do ordmaiy house- 
work, (6) loss of mterest m hereelf and family, (7) imtabihty, 
(8) mdandioha and smadal mtentions 

Development and Course — ^All of the present symptoms began 
about two years ago ■with no dehmtely kno-wn cause of onset, 
and hai e progressi\ dy grown w oise At first there was difiiculty 
m planning the onfinaiy day’s work of the household Then 
came a penod of pam and distress about the heart She was 
told she had a high blood-pressure Depression and inhibition 

^OL 4 — ^49 
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With introspection have been marked since tlien Has lost 25 
pounds m the past two years Has frequently talked of suiade 
and at least once tried hangmg Says it felt uncomfortible and 
she stopped Smiles when recountmg this mcident A clear 
conception of the order of progression of sjTnptoms cannot be 
worked out Depression is the pnnapil syndrome 

Associated Signs and Symptoms — ^Headache is only occa- 
sional, not characteristic or promment Occasional nausea and 
vomitmg m mornmg, but not for some time past 

Personal History — ^Forty-seven years of age Infancy and 
childhood negative In disposition pnor to present illness was 
always good natured, happy, jolly, and friendly, of umform 
emotional tone Has not used alcohol or drugs Patient has 
alwajrs been m good general health Has been marned twenty 
years, no troubles or incompatibihties known In past four years 
sexual desire absent, no intercourse Two children normal, no 
other pregnanaes Menstruation began at about fourteen and 
was, till present illness, alwaj^ regular every four weeks Lasted 
usually about two days, with much pam and oftentimes head- 
ache Has not been regular smee two years ago, when absent 
for seven weeks, and now comes every two or three weeks, 
sometimes very profuse, agam scant Not assoaated with pam, 
always more nervous, exhausted, and sleepy durmg menstruation 
Family History. — ^Father died aged fifty of “creepmg paral- 
ysis” followmg apoplexy Mother ahve, aged seventy-one, “a 
nervous wreck ” One sister deaf All mother’s side of family 
nervous, but no mstance of psychosis 

Exammation — ^Average general development Weight IISJ- 
pounds Upper measurement 80 cm , lower 79 cm , upper girdle 
span 155 cm , carpal cncumference 41 cm , second metacarpal 
phalangeal length 16 cm No lymph-gland enlargements 
Bones and jomts negative No vancose veins No edema 
Blood-pressure 108-68 Pulse-rate 84 Peripheral arteries not 
palpable Respiration not mcreased m frequency Tempera- 
ture 98 8® F Skm of normal color, no unusual pigmentations, 
somewhat thickened and to a degree diy Hair of normal de- 
velopment and distribution, rather generally gray Some in- 
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CTeased subcutaneous fat padding at back of neck Blood and 
iinnt» examinations negative Head is of normal conformation 
Omega contraction very marked at tunes No thyroid eye signs 
Some thyroid fulness, gland palpable, no pulsations or bruit 
Heart and lungs negative Abdomen of normal appearance and 
contour, shows evidence of some adhesions about ascendmg colon 
and some constriction Shght tenderness m lower right quad- 
rant Abdonunal viscera negative Uterus pulled shghtly to 
right, probably from old inflammation, otherwise negative 
Pupils equal, regular, and round m outlme, react to hght directly 
and consensually, and to accommodation normally, sympathetic 
reflex present There is to be noticed a shght facial asymmetry 
with a tendency to draw the mouth to left with closure of the left 
eye when laughmg Heanng is unpaired, only loud tones of 
spoken voice perceived Cutaneous sensation, motor system, 
and reflexes are normal 

Patient presents nothmg unusual m appearance other than 
that she is rather careless m the matter of dress, shows no manner- 
isms or affectations Is accessible, though very verbose concern- 
ing ailments Co-operates and adapts well, with no pecuhar at- 
titude toward exammations She answers questions freely and 
shows no reticence concermng self or illness Attention is diffi- 
cult to gam at tunes (unpaired audition?), fairly well held, but 
with marked tendency to revert to her own ills Onentabon is 
unimpaired for tune, place, and person Memory for remote and 
recent events is good Recordmg faculty good No amnesias, 
fabncabons, or reteospecbve falsificabons Assoaabon proc- 
esses m rapidity, facihty, sequence, and unifomuty of sbeam of 
thought unimpaired except for mtrusion of ideas of self, illness, 
loss of mmd, etc , at frequent intervals No delusions or hal- 
lucmations ehated Intelhgence shows no detenorabon, reason- 
mg m general not impaired further than m reference to her illness 
Emobonal state is subjecbvely one of depression At tunes there 
IS evident disbess, with the faaal expression one of great worry, 
even fear Occasionally laughs appropnately, even at herself at 
tunes when givmg expression to her depressive ideas There is a 
mixture of depression and feehng of mdifference with no real ap- 
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prehension or anxiety She has some msight into her condition, 
though very madequate Is qmte sure she •will not recover 

Subsequent Course — ^Treatment for ovanan msuffiaency 
consistmg of corpora lutea, an ampule daily, vnth ovanan sub- 
stance by mouth Betterment m her mental state occurred 
•withm a few weeks, but became most noticeable after about four 
months, when she states she felt very well Treatment ivith 
lessened frequency, and for the past four months she has shown 
no abnormahties, either mental or physical Menstruation 
occurs at two or three month mtervals, short m duration and 
scant m amount, but •without any subjective or objective dis- 
turbance 

Discussion — ^In this case we have been able to find no indica- 
tion of orgamc mvolvement m either the central or peripheral 
nervous systems We have a history of mental disorder occur- 
ring m assoaation with disturbances of menstrual function at the 
devolutional epoch These mental symptoms are of psychotic 
stamp, but not of distmctive variety, and •without great auto- 
psychic dismtegration, but notable because of the many neurotic 
elements Considermg the whole case and its course ivith a final 
outcome m a complete recovery we are led to the conclusion that 
we have dealt with a depression of psychogemc character madcnt 
to and occasioned by alterations ongmatmg from the chmac- 
tenum There is, of course, room for the question as to whether 
or not this mental disturbance may have been alhed to the 
mamc-depressive group And yet on closer scrutmy many of the 
essential features of that p^chosis are lackmg There is, for 
mstance, no mdication in the history of any previous mental dis- 
order or mchnation to such And also this condition had been 
e^^tant for some two years before treatment along endocnne 
hnes had been instituted, a rather long tune for a mamc-depres- 
sive psychosis And then agam there were lackmg the true ele- 
ments of an affect depression It is really more quesfaonable if 
we have not been deahng with a very severe neurosis 

Another feature of this case is the possible secondary hypo- 
thyroidism which, however, has not been emphasized m the ab- 
sence of more defimte substantiation of sudi a diagnosis 
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The question also anses as to whether the treatment given m 
this case was the cause of the recovery, or was it merely inadent 
to the natural tennmalion of a mental disorder which had about 
run its course^ There is reallj’’ room for doubt And yet past 
eqierience has brought to our attention many similar cases which 
left without the assistance of glandular therapy have gone on m a 
chronic course even after the chmactenum has been ended 
Everj-thmg considered, it appears fair to conclude that this case 
supports our workmg proposition that an established secretory 
disorder leads to certam recogiuzable alterations in the body which 
are assoaated with more or less directly correlated abnormal 
reactions on the part of the nervous sj'stem It can be truly said 
that there is no better proof of the correctness of our diagnoses 
than can be found m the effects of the treatment which we have 
instituted And this is particularly true m the field of endocrm- 
ology as apphed to neuropsj'chic problems When we assume 
or think we have proved that a certain abnormal mental state has 
Its primary ongm in the disturbance of function of one or more of 
the endooine cham, and espeaall}' when this disturbance of 
function is on the side of a lowered acti\aty, it is fair to put such 
an assumption to the therapeutic test And when this test fails 
we must m fairness conclude that our assumption was not correct 
In conclusion it may be said that although our espenence m 
the treatment of certain selected types of neuropsychic disorders 
is not yet large, there is much m the result so far obtamed to war- 
rant contmued mvestigation and study of these tj^pes as reactions 
to endocnne disorder 
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THE BASAL METABOLIC RATE IN ENDOCRINE DIS- 
TURBANCE 

The Basal Metabolic Rate in (a) Thyroidism, (i) Pitmtansm 
(Classification of Pituitary Signs), (c) Disturbed Function of 
the Gonads, (d) of the Adrenals, and (e) Plunglandular Syn- 
dromes Presentation of Typical Cases A Comparison of the 
Basal Metabohc Rate with Sugar Tolerance Tabulation of 
Additional Cases 

The duiiraj value of determinations of the basal metabohc 
rate is rapidly bemg established, and today this procedure is 
hecommg an essential part of diagnostic medicme The develop- 
ment of this saence is mteresting It was imbated by Lavoisier 
m 1780 Liebig, later a resident of Pans, became mterested, and 
on his return to Germany stimulated such notable workers as 
Voit, Rubner, and Pettenkofer These workers, m turn, were of 
profound influence upon Amencan observers The researches 
of Lusk, Benedict, Du Bois, Carpenter, Means, Peabody, Gep- 
hart, Tompkins, and others are well known to workers m this 
fasonatmg field The early investigations were purdy of scien- 
tific mterest, but m the natural course of events were apphed to 
studies of disease Magnus-Levy was an early contnbutor m 
this field He was followed by such Amencan workers as Lusk 
Du Bois, Benedict, and others Notable work was accomplished 
m diabetes, nephntis, anemia, leukemia, tj-phoid, and other fe- 
vers, and m the effect upon metabohsm of such drugs as caffem, 
sodium sahcj'late, sti^'dmm, atropm, morplun, epmephnn, and 
■camphor Naturally, disturbances of mtemal secretion and 
their effects upon basal metabohsm, of particular consideration 
m this paper, soon attracted attention To quote Graham Lusk. 
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“The hterature regarding the action of tlie internal secretions 
upon metabohsm is very large Much of it is crudely unsaentific 
Wliere several unknown factors are interacting, as happens in 
tlus field of study, it is pleasant to give the fancy full play, and 
this IS also a perfectly harmless occupation, pro^'lded sucli mental 
activity does not develop into hallucmation 

“Du Bois, m ivntmg concerning exophthalmic goiter, makes 
the iromc proposal, ‘For the purpose of simphaty in this paper, 
one may consider the symptoms of exophtlialmic goiter to be 
caused by hypersecretion of the thyroid and aUm the reader to 
select for himself those cases in which he beheves other glands to 
be mvolved ’ ” The significance of these remarks is very ob- 
vious, and should bear weight with students in this field 

Because of the mtncate reaprocal relationship of tlie various 
glands of internal secretion there has, of necessity, been much 
confusion and full play of diagnostic fancy in the selection of 
jointly diseased glands “Plunglandular syndrome” has be- 
come a byword, and some of the arrangements have been, to 
say the least, artistically bizarre The terms “dysfunction,” 
“dyscrasia,” etc , have served as a mask and have helped to con- 
fuse The prerequisite m a study of this sort, an adequate 
classification, should take mto account every known physiologic, 
anatomic, pathologic, and clmical fact Each gland has a defi- 
mte system of charactenstic hormomc effects, and mth proper 
clmical mvestigation of many of the plunglandular syndromes 
the glands affected may be determmed, and frequently which 
gland IS physiologically preponderatmg Tlicoreitcally, there are 
probably always min or reaprocal effects m all endoerme dis- 
turbances, but practically we beheve we see umglandular syn- 
dromes, for example, frank thyroidism, hyper- or hypo, pre- 
sentmg charactenstic and distmctive sjmptoms, mental neuro- 
logic, gastro-mtestmal, etc 

The physiologic phase, particularly the determmation of the 
basal metabolic rate as an mdex to the activity of tlie thj'roid, 
has been placed upon a firm basis by Du Bois, Means, McCaskey, 
and Sandiford, and is accepted by most vorkers as an index to 
the activity of the gland and to the elBcacy of treatment 
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THE PimiTART 

The value of the basal metabohc rate m the determination 
of the activity of other glands, for example, the pituitary and 
gonads, is Iks dear, and to venture in a small vray^ to throw 
more hght upon this phase has been the purpose of our work 

From fundamental, experimental, and clinical knowledge of 
the hypophysis it is qmte defimte that this gland exerts a con- 
trol upon metabolism, and it is logical to presume that m dis- 
turbances of hj-poph 5 'seal function the basal metabohc rate 
should be modified and, if this be true, should be an mdex to 
the physiologic actontj’’ of the gland A wealth of pathologic, 
dmical, and eiqrecunental fact, that cannot be here narrated m 
detail, supports certain considerations concermg the hypophysis, 
namely, that the antenor lobe regulates and controls (1) the 
dceletal, cuticular, and subcuticular growth and (2) the func- 
tion and development of the gonads, and the secondary sexual 
characters, and that the posterior lobe is concerned with (1) 
the regulation of carbohydrate metabolism, glycosuria, hyper- 
glycemia, and obesity, (2) the contraction of the mvoluntary 
muscles, peristalsis, uterine contraction, etc , and (3) the renal 
secretion polyuria, blood-pressure, and body temperature 
Notwithstandmg these facts, there has been considerable argu- 
ment concemmg the role of the hypophyrsis cerebn and its ef- 
fects upon metabolism, particularly' carbohy'drate tolerance and 
the basal metabohc rate Means found a decreased basal meta- 
bohc rate m hypopituitarism with obesity, and Magnus-Levy, 
an mcreased rate m acromegaly Cushmg foimd an mcreased 
carbohydrate tolerance m dy’strophia adiposogemtahs (or Froh- 
hch’s syndrome), and a decreased tolerance m acromegaly or 
postadolescent antenor lobe hyperpituitarism Forschbach and 
Sevenn, of iMinkowski’s Chmc, disagree, maintaining that m 
the most \aried affections of the hy.'pophy'sis (acromegaly, 
dystrophia adiposogemtahs, hypophyseal tumor etc) there is 
always a hy^poglycemia and an mcreased carbohy drate tolerance 
Cushmg mamtams that when the posterior lobe is rendered m- 
acti\e by disease or compression, metabohc procedures are 
checked and a high tolerance is acquired for carbohydrates, 
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which are promptly stored as fat Robertson states that patho- 
logic conditions parfaally or totally destroying the function of 
the anterior lobe produce the chmcal picture of adiposity, under- 
development of skin, bone, primary and secondary sevual char- 
acters, etc Beck in a recent classification includes the devel- 
opment of obesity (dystrophia adiposogemtahs) under the head- 
mg, “Antenor Lobe Defiaency ” Snell, Ford, and Rowntree 
state, “Hyperactivity of the antenor lobe occumng m youth 
results m gigantism, and m adults, in acromegaly, while hypo- 
activity results m infantilism, and when combmed with de- 
fiaency of the antenor lobe hormone, in Frohheh’s syndrome (or 
dystrophia adiposogemtahs) The latter wnters also report ba- 
sal metabohe determinations upon 7 cases of hypopitmtansm, 
5 of diabetes insipidus, and 2 of Frohheh’s disease, 2 cases of 
diabetes msipidus showed a definite mcrease, and 1, a moderate 
decrease, the remamder exhibitmg no defimte departure from 
the normal 

Considering the emstmg confusion, we deemed it fundamen- 
tally essential to martial all our available facts regarding the 
function of the pitmtary body First, not considering the 
mooted queston of a separate activity for the pars intermedia, 
the function of the gland is duahstic The component parts are 
embryologically, histologically, and physiologically distmet 
These physiologic differences are manifest through the hormomc 
signs, both subjective and objective, sudi as amenorrhea, dys- 
menorrhea, epileptiform attacks, somnolence, obesity, head- 
ache, defimte changes m the osseous, gemtal, and dermal systems, 
blood-pressure, temperature, involuntary muscle contractions, 
etc The laboratoiy furmshes data concemmg metabohe changes, 
carbohydrate tolerance, oxygen consumption, CO 2 elimination, 
and a vanety of mtracorporeal chemistry With these facts in 
mmd, we append the followmg differential tables of hormomc 
signs ^ages 779 and 780) and a classification of diseases of the 
pituitary gland (page 781), deposed by Dr Wm Engelbach and 
myself 
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show physical evidence of hj'perfunction and physiologic evi- 
dence of hypofunction For instance, an acromegahc (or post- 
adolescent antenor lobe hypersecretion) may change mto a 
hyposecretion, retaining the gross physical charactenstics of 
acromegaly, but exhibitmg the functional features of hypo- 


HORMONIC SIGNS OF THE POSTERIOR LOBE OF THE HYPOPHYSIS 



HYPOPlTOirARISM 

HYPERPITUITARISM 

I UetaboUsm 

1 

1 

a Basal Melabolism 

a Deere3*ed 

a Increased 

b Carbohydrate Tol 

b Increased 

b Decreased 

erance 



c Glycosuria and Hy 

c Absent 

c. Present 

pef£;l>cemia | 



11 Adiposity 

11 Marked jprdle mens and 
mammary 

II Absent, tisualf) eniaeia 
lion 

HI Polyurli 

III Present (Pars Interme- 

di3>) 

III Absent (or present uith 
gl>co$nna) 

tv IsTolontary Mttsele 

IV 

IV 

Contraction 



a Intestinal 

a. Absent, frequent inles-] 
tinal atony 1 

a. Present, frequent mtes 
tmal spastieity 

b Ulenne 

b Absent 

b Present 

V Endoctloe Secretion 

V 

V 

a Thyroid 

a Hypoactivity (hibema 
tt<m) 

a Hyperactirily 

b. Adrenals 

b Insufficiency r 

b Hyperactnit} ? 

c Gonads 

c K^’poactinty (uilh An 
tenor Lobe ^sorder) 

c. H>'peractivily (nitli An 
tenor Lobe disorder) 

d. Pancreas 

d. Normal (mcrea«ed sugar 
tolerance) 

d. H>po3ctivIty (decreased 
sugar tolerance) 

VL Hetrous 

1 VI Apatby, Somnolence Ire 
qaent 

VI Psychic instability 

VIL Temperature 

Vn Subnormal 

vn Normal 

VIII Pulse 

vin Slow 

VllI Papid 


activity, such as myasthenia, decreased mentahty, loss of hbido, 
etc In this type of case the determination of the basal meta- 
bohc rate, we beheve, is particularly valuable, because it senses 
as an mde\ to the physiologic state at the ftwc oj ohscrvahon 
and to the proper procedure in a therapeutic way 
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CLAganCATION— DBORDEBS OF THE PITDITARY GLAND 


L Aatenor lobe 
A. Bypoactivity 
X Fmdoleseent 

a. Aneoplastic 

b. heopUstiC 

2. Postadolesctnt 

a. Anei^bstic 

b. Neoplastic 

B Bjperactivity 
X Preadolescent 
a. Aneoplastic 
b Neoplastic 
2. Postadoleseent 

a. Aneoplastic 

b. Neoplastic 
II Pestenor lobe* 

A. BTpoaetintv 

X Pars Intermedia (^) 


2. Pars Nervosa 


B Bypenctmtjr ^ 

III BOobar* 

A. Anterior and Posterior I/ibes 

a. Bypoactmty 

b. Bypenctinty 

c Heteroactmty 
I Anterior Lobe hyperactivej 
Postenor Lobe bypoactii’e] 

2. Antenor Lobe hypoactive 
Postenor Lobe hyperactive] 


loraialenT^ 

Amenorrhea, Sjsmeaeirhea, Uetror- 
rhagia reacting to Antenor I^be treat 
meoL No signs of Postenor Lobe dis* 
order 

Gigantism (no signs of Postenor Lobe 
disorder) 

Acromegaly (no signs of Postenor 
Lobe disorder) 


Polytma (Bab) (Reaction to FStuitnn. 
Signs of Antenor Lobe and Pars Ner* 
Tosa disorder absent) 

Pituitary ObesiQT (Decreased metab> 
olism increased sugar tolerance Pot 
ynna and signs of Antenor Lobe dis* 
order absent) 

Hypophyseal Glycosuna (Increased 
metabolism decreased sugar tolerance 
Polj'una and signs of Antenor Lobe 
disorder absent) 


[FSoel^’s Type without or with poly 
[ona (Biedl) 

Gigantism or Acromegaly mth u 
creased metabolism and decreased 
sugar tolerance Adiposity absent. 

Gigantism or Acromegaly with Poly 
ana 

Genital Aplasia Nanism Amenorrhea 
etc., with Pituitary Glycosuru (In 
creased metabolism decreased sugar 
tolerant) 


*(i) Pre- and (2) Postadolescent >‘anetie$ and (a) Aneoplastic and (b) 
Neoplastic types are subdivisions under each aetnity (H>'po and H)'per) as 
given under I Antenor Lobe. 


THE GONADS 

In connection -with defiaenqr of the gonads we recognize cer- 
tain gross metabolic effects, suA as changes m skeletal growth, 
development of dermal appendages, and characteristic obesity 
Whether these effects are pnmanly gonadal or the results of 
secondary reaprocal endoenne effects is very much of a ques- 
tion Luth]e in 1902 found that castration m dogs of both sexes 
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had no influence upon tlie metabohsm Snell, Ford, and Rown- 
tree recently have found that a rather consistent nse in the 
basal metabohc rate occurs during menstruation or in tlie pre- 
menstrual period, the rise being followed by a postmenstrual 
fall Janney states that he has seen 2 cases of lij'potlijrroidisin, 
each having previously been subjected to a complete hysterec- 
tomy, m whidi it was impossible to bring the metabolic rate to 
normal mthout the development of symptoms of a somewhat 
distressmg nature, as tachycardia, precordial distiess, and in- 
crease m nervousness, and further states that it is a question 
as to whether the loss of ovanan secretion also causes a depres- 
sion of the basal metabohsm In conformity mth this view , the 
w’nter has seen a decreased metabohc rate m a number of cases 
that have been deemed pure gonadal msufhaencics and showing 
no chmcal evidence of reaprocal thyroid or pituitary mvolve- 
ment One such case will be reported in detail It must be ad- 
mitted, however, that most testicular and ovarian insuflicienaes 
have been defimtely assoaated m a chmcal way with other 
glandular msufficienaes to such an extent that it is difficult and 
ill-timed to attribute a decreased metabohc rate to a primary 
gonadal defiaency 

THE ADRENALS 

Tompkms has showm that the metabohc rate is markedly 
increased by the admimstration of epmephnn We have had 
under observation cases of partial adrenal msufiiaency asso- 
aated ivith chmcal signs of other endoenne defiaency, that 
have showm defimtely decreased rates Unfortunately, we arc 
able to offer no data concermng the basal metabohc rate in 
frank cases of adrenal msuffiacncy, such as Addison’s disease, 
and are famihar with no such reports in the htcrature 

PLURIGLANDULAR SYNDROMES 

In our polyglandular insufliaenaes we have attempted to 
speafy the glands affected This attempt, as everaphfied in the 
tables imder the consideration of the pitmtaiy gland, has been 
based upon a consideration of the presenting hormomc signs 
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A thyroid deficiency presents different chnical manifestations 
than a pitmtary deficiency For example, it is surely possible 
to distinguish the classical girdle mons, upper thigh obesity of 
a postenor lobe pitmtary insuffiaency from the typical obesity 
of a frank hypoth)T:oidism Agam, the obesity of a late castrate 
has certain prominent differential features To go further mto 
detail, the mental, dermal, muscular, cardiovascular, and gastro- 
intestinal features are dmically different Of course, such com- 
binations as thyroid and pituitary' deficiency are exceedmgly 
common, and m our classification this diagnosis has been based 
upon the assoaated hormonic signs, and from the prommence 
of certain hormonic signs ive beheve it has been possible to dis- 
tinguish the particular gland m uhich the defiaencj”^ is most 
marked The thyropitmtary msufficienaes have shown the 
most stnking decreases m basal metabolism, but we ha\ e some 
cases shonmig absolutely no hormomc evidence of thyroid de- 
ficienc}' which haie been classed as pitmtarj'-gonad msuffi- 
cienaes, showing veiy defimte decreases m the basal metabohc 
rate 

The instrument used m our observations has been the Bene- 
dict portable respiration apparatus In our calculations we have 
employed the hnear formula of Du Bois and Du Bois, and the 
graduated table of average calories per square meter of body 
surface per hour for age and sex of Aub and Du Bois 

Careful corrections for temperature and barometric changes 
hare been made, despite the fact that certain workers have 
deemed this procedure unnecessary for climcal purposes Up- 
w ard r anations to -|-10 per cent and downward variations to — 7 
per cent hare been considered within the normal Because of 
time limitation we will report but a few cases m detail, tabu- 
latmg the remainder 

CASE I 

W H P F Aged fiftj-si\ Gen No 1480 Referred 
br Dr E K Alhs, New Douglas, 111 

History ^The patient has not been feehng rvell for twxnty- 
fire rears and has noticed a gradual increase jn the following 
sr-mptoms Jaltguahhly, swelltng of the face, abdomen, and lower 
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extremities, witli sense of Iteaiincss consideralv 
njctuna, ^ague pains in tlie back of the hean 
about tlie bod} , vertigo bnnitus aunum, scoton 



Fig 72 — Case I Note mask-hke e\pression, narro^i , 

slits, high saddling of nose, fulness and tcndenc> to cricking of 
pidding about fice md in supraclwcular foss-e 

phobia, huskiness of the \oice (with statement that ^ol'^ 
become more masculine) Her 'U'ciglil ten years ago w<i'- 
pounds and is now 1S7 pounds jMarked const! patwn is prt 
associated with abdominal disturbance There are mn 
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vienfal changes, decreased cerebration, niemor}' defect and ap- 
prehenHon concerning mental stabihty Past Malaria, typhoid 
{e\er Personal Constipation Insomnia, due to exatement 
and restlessness Family Father died at the age of slXty'Se^ en 
of diabetes 

Examination — General Weight, 187 pounds Height, 5 
feet, 6 mches Measurements Symphysis to vertex, 83f cm , 
symphysis to soles, same, span, 172§ cm Temperature, 9/ F 
Pulse, 64 Patient constantly regurgitatmg gas Striking 
alabaster color, slight cyanosis of hps Expression mask-Uke 
and immobile, mth marked edema of upper and lower eyehds 
No saddhng of nose Lips thick Sh^t malar flush Adiposity 
general, tendency to gurdle type, supraclamctilar padding rather 
deaded, no paddmg on dorsa of hands Fmgers, however, swollen 
and puffy Skin dry and harsh, branny desquamation and sub- 
dermal infiltration No edema, but defimte subcutaneous infil- 
tration of legs and ankles Hair on head normal, absence of 
axillary hair, very shght amount on mons Eyebrows thm 
Mentality very much decreased, Speech slow, cautious pe- 
gional Decreased air conduction. Eyes deep-set, palpebral shts 
narrow Pupils unequal, left larger than nght Lips thick 
Thyroid not enlarged, very marked supraclaidcular padding 
Heart sounds slow and regular, but distant and dumpy Blood- 
pressure, 130/100 Enlargement of hemorrhoidal veins Sub- 
dermal infiltration of extremihes, vnthout pitting, but showmg 
marks of lacmgs and ^oe tops Unne (cathetenzed) Trace of 
albumm, otherwise negative Functional kidney test ^henol- 
sulphonephthalem) Total, 25 per cent Blood Hemoglobm, 
94 per cent , leukocj'tes, 5400, erjihrocytes, 3,912,000, Wasser- 
mann negative Blood non-protein nitrogen, 37 m gm per 100 c c 
Sugar tolerance Blood-sugar after fifteen hours’ fast, 0 10 per 
cent (normal, 0 10-0 13 per cent ) , first hour (after 1 59 gm dex- 
trose per kilogram of body weight), 0 118 per cent (normal, 
0 18 per cent), second hour, 0 10 per cent (normal, 0 15 per 
cent ) Basal metabolic rate, — ^39 per cent 

Results of Treatment —The above case, one of frank myx- 
edema, shows the lowest basal metabohc rea ding m the senes 

\or 4—50 
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The case passed from under observation with recommendations 
for treatment The results are unknown 

CASE n 

0 W B F Aged forty-six Gen. No 1401 Referred 
by Dr George Crile, Cleveland, 0 

History — ^Puberbe goiter occurred at the age of fifteen, with 
absolutely no indication of toxic symptomatology The pabent 
was given local lodm treatment Fifteen years ago the pabent 
became conscious of cardiac disturbance, irregularity, and par- 
oxysmal tachycardia, becommg more and more marked unbl 
1915, when there was almost constant complaint At that tunc 
the pabent was seen by Dr Crile, who performed a parbal thy- 
roidectomy To abbreviate Dr Crile’s operative records “The 
hardness was diffuse, suggesbng mahgnancy As wc cut doivn, 
we found the muscles mvaded However, not a blood-vessel 
was to be seen A seebon was removed from the hard, white, 
mdurated bssue which extended over tlic enbre gland on both 
sides, crossing the midhne (white and smooth), which was re- 
ported non-cancerous Underneath the white, bard, bloodless 
zone th 3 Toid bssue was found, normal except for a decreased 
blood-supply The thyroid lay within J mch thick capsule, as a 
shell lies vnthm the casmg We dissected out this hard casing 
from the balance of this gland as far as we could, extending from 
the nght border of the thyroid across the midhne to the left 
border of the left lobe This heavy white capsule extended dow n 
to and upon the trachea At this point we left some of the cap- 
sule behind, resbng on the trachea In this way wc gave rehef, 
we trust, to the pressure upon tlie trachea, and also released the 
thyroid gland bssue itself from its heavy compression by tin's con- 
striebng fibrous casmg ” Convalescence was not remarkable 
The pathologic report showed “colloid goiter, with a slight 
amount of lymphoid bssue, large, irregular folhcles, contaimng 
considerable colloid, hned by flat cells, with a suggesbon of dif- 
fuse colloid adenomatous change ” The symptoms persisted for 
a year afterward, then gradually became less and less frequent 
There were absolutely no toxic symptoms c\en under severe 
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stress and strain Fifteen months pnor to the present observa- 
tion the patient developed a polyarthntis, and m the course of 
investigation the tonsils were found to be infected and removed, 
with defimte jomt improvement Five months later, however, 
the patient began to notice a return of cardiac symptoms, ir- 
regularity, precordial uneasmess and pam, parox 3 ^mal tachy- 
cardia, and dropped beats, with tremulousness, mcreased per- 
spiration, imtabihty, tendency to worry, increased oihness of 
the hair, mommg headaches, paresthesias, gastric disturbances, 
etc 

Exammation — General Weight, 179 pounds Height, 5 
feet, 2| mches Measurements Symphysis to soles, 8 OJ cm , 
symphysis to vertex, 81 cm , span, 164f cm Tendency to gir- 
^e obesity, fulness through hypogastnum, slight paddmg over 
mons Legs and arms small No subdermal thickenmg, skm 
dry, with £ne desquamation about legs Mammary develop- 
ment normal Hands cool, feet cold Color good Eair fine 
texture, with mcreased oilmess Browmdi pigmentation about 
forehead, hmited to hairlme, extendmg down lateral aspects of 
cheeks and neck, some pigmentation about eyes No thyroid 
eye signs Very slight suggestion of supraclavicular padding, 
less so of postenor cervical and axillary regions Blood-pressure, 
115/92 Regional Heart sounds rapid, famt systohc wi«m«r at 
apex, disappearmg on mspiration, extrasystoles thrown in at 
irregular mtervals Systohc murmur of fair mtensity m pul- 
momc area, likewise disappearmg on inspiration Aortic area 
negative Pulse, moderately rapid, occasional extrasystole, with 
prolonged diastohc pause Unne (cathetenzed) negative Unne 
negative for dextrose ti\'o hours after 142 gm dextrose by mouth 
Blood Hemoglobm, 95 per cent , leukocytes, 8600, erythrocytes, 
4,144,000, Wassermann negative Sugar tolerance Blood-sugar 
after fifteen hours’ fast, 0 083 per cent (normal, 0 10-0 13 per 
cent ) , first hour (after 142 gm dextrose), 0 153 per cent (normal, 
0 18 per cent ) , second hour ,0 10 per cent (normal, 0 15 per cent ) 
Teleroentgenogram Vessels, 7lcm,M R,57cm,ML,112 
I T D , 11 9 cm , L D , 20 2 cm , showmg shght enlargement 
of vessels (diffuse) and shght enlargement of heart to left 
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Electrocardwgrams show minute deflections ui tliree leads, Avith 
occasional extrasystole Lead 3 shows absence of “T” deflection 
and very small “P” deflection Goctsch test negative Basal 
luetahohsm, — 19 per cent 

Results of Treatment — From a chmeal standpoint there could 
be httle doubt but that this patient showed definite evidence 
of hyperthyroidism previous to operation and definite relief from 
the same Likewise, a consideration of the history alone at the 
time of last observation would mdicate an exacerbation of the 
hyperthyroid symptomatology This opimon is based upon such 
symptoms as cardiac palpitation, tachycardia, mcreased nervous- 
itess, irritability, apprehension, and worry, mcreased perspiration, 
oihness of the hair, etc A determination of the basal metabolic 
rate, however, disclosed a — 19 per cent A Goetsch test was de- 
adedly negative On these facts, thyroid substitution was at- 
tempted, grain J three times a day The chmeal improvement 
was defimte, and two months later a reading of the basal metabolic 
rate showed a —2 per cent, and the chmeal notation states 
that the patient was subjectively very much reheved 

CASE in 

ABM Aged fifty-two Carpenter Gen No 1655 
Referred by Dr R Speer, St Louis 

History — ^The patient was perfectly normal until tw’O months 
ago, at which time, without evidence of any cause in environ- 
ment, such as psychic trauma, he developed the present symp- 
tom-complex* marked nervousness, largely physical, manifest by 
tremidonsncss of the limbs, especially when attempting to make 
any physical effort, marked mcrease m perspiration, cardiac 
palpitation and sense of cervical constriction, some excitability, 
headache, assoaated with vertigo, gastric distress, slight edema 
of tlie ankles and dyspnea after exertion, and increased urinary 
output, with increased thirst Dunng the past tw o montlis there 
has been a rapid loss of 40 pounds m w eight Personal Tobacco 
and alcohol in moderation Past and family histones negati\e 

Exammation — ^^Velght, 130 pounds Height, 5 feet, 5 mches 
Measurements eunuchoid Patient pcrspiniig profuscl} Con- 
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siderable pigmentation over entire bod}- Regional Hair xery 
fine texture, oily, frontal alopecia Eyebrows thin Xo thyroid 
c\c signs Diffuse enlargement of thyroid isthmus distmctly 
palpable Vems of neck promment vigorous artenal pulsation 
01 er carotids Apex-beat tumultuous, loud s}-stohc murmur at 
apex transmitted mto axilla, practically disappearmg on m- 
spirabon Loud svstolic murmur m pulmonic area, which com- 
pletely disappears on deep mspiration Pulse rapid mcreased 
lolume, marked shoeik m forearm Quincie positive Blood- 
pressure, 125/85 Urine (smgle specimen) Specific grant}- 
1026, sugar negatii e famt trace of albumm, occasional granular 
cast and leukoc}-te Functional kidney test Fust hour, 55 per 
cent , second hour 10 per cent , drug appeared m eight and one- 
half mmutes Blood Hemoglobm 107 per cent , leukoty-tes, 
3400, er}-throc}-tes, 9,620 000, Wassermann negatne Sugar 
tolerance Blood-sugar after fifteen hours’ fast, 0 088 per cent 
(normal, 0 10-0 13 per cent ), first hour (after 1 59 gm dextrose 
per kilogram of body weight) 0 177 per cent (normal, 0 18 per 
cent), second hour, 016 per cent (normal 015 per cent) 
Teleroentgenogram Vessels, 7cm, MR, 67cm, ML 73cm, 
TD,14cm,LD 15 5cm (mdicatmg shght dilatation of 
1 essels and moderate enlargement of nght side of heart) Elec- 
trocardiograms did not mdicate nght or left i entncular preponder- 
ance Basal metabolism, -1-79 per cent 

This case presenting a marked ph} sical breakdown at the age 
of fift}-two, wnth rapid loss of weight might be suggestixe of 
general arteriosclerosis, or, m consideration of certam cardiovas- 
cular findings of specific disease Other climcal and laborator} 
endence how e\ er, negates the same, and m the presence of such 
a deaded mcrease m the basal metabohe rate, w e are forced to the 
diagnosis of hyperthyroidism, rather an uncommon occurrence m 
the male at this age 

CASE IV 

ABM Aged thuteen Gen Xo 1656 Referred by 
Dr L B Clarke, Atlanta, Ga 

History —The patient was normal at birth, and began walk- 
mg and talking at nme months The first tooth appeared at 
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four lo si\ months He has gradual!} been gaining uciglif, 
liaving gamed 24 pounds during tlio past } car Frontal head- 
aches are ahnost constant The patient is also subject to con- 
slipalton and dvspnca on exertion IJieie is inarhed under- 
development of the genitalia and secondary sex characters Con- 
siderable obslmacjf and decided mental determination have 
been traits of the patient He was hard to handle at school, 
and diflicult to control at home He foimerly was unsociable, 



Fig 73 — Case IV Note adiposity about nnmmas, Ii>pogistnc ind mans 
pidding, fulness of upper thighs, nnd nplasix of gcnitnln 

but at tlie present tunc tends to seek companions Treatment, 
in the form of pituitarj and thyroid, w-as administered for six 
months (until five months ago), and during this period he gamed 
24 pounds in w'eight Past Pertussis, measles at age of llirce 
Adenoidcctoniy and tonsillectomy eight xears ago I'aintly 
Father died at age of lift) -tw'O, diabetes IMother had four mis- 
carriages 

Examination — General Weight, 176 pounds Height, 5 
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feet, 3| inches [Measurements s>Tnphysis to soles, 85 cm , 
sj-mphysis to vertex, 78| cm , span, 165 cm Typically h 5 -po- 
pituitary, bilobar vaneti* girdle obesity Mn^s across lo\ser 
abdomen, through laps, and padding over mons, obesity ex- 
tending to lower portions of thighs, legs proportionately small 
Sh^t suhdermal thickening, shght diyness and desquamation 
Few pubic hairs, no axiUarj’ hair ' Genitaha very small Pulse, 
6-i Temperature, 98° F Blood-pressure, 110/60 Regtoual 
Xose shows i en' shght tendency to high saddling, some flanng 
across bndge XhiTroid not enlarged Systohc murmur m pul- 
monic area, which disappears completdy on deqi inspiration 
Scrotum lerj* small, testes palpable, very small, veins not made 
out, epididjTni not distmguished, perns diort, glans well de- 
\ eloped Urijjc (twenty-four-hour specimen) 1200 cc, 
specific gravity 1022, sugar negatne, famt trace of albumin, 
microscopic negatixe Blood Hemoglobm, 83 per cent , leu- 
kocytes, 7900, erythrocytes 5,010,000, Wassermanu posilne 4 
plus (cholesterm and alcohohc antigens) Differential count 
PoI)Tnotphonudears, 58 per cent , eosmophils, 1 per cent , 
small lymphocytes, 32 per cent , large Ijunphocytes, 4 per cent , 
transitionals, 3 per cent , mononuclears, 2 per cent Sugar 
tolerance Blood-sugar after fifteen hours’ fast, 0 087 per cent 
(normal, 0 10-0 13 per cent ) , first hour (after 140 gm dextrose), 
0 154 per cent (normal, 0 18 per cent ) , second hour, 0 133 per 
cent (normal, 0 15 per cent ) Sella turcica normal Basal 
metabolism, — 15 4 per cent 

The above case, under our classification, is a classical pre- 
adolescent bilobar hj-popitmtansm, with a very mild secondarj' 
h}poth}Toidism The presence of a well-controlled 4-plus Was- 
sermann teaefaon suggests the etiolog}’" 


V 


Gen No 1260 Referred by Dr 


A T M Aged se\en 
J C Kopelowitz, St Loins 

History— The patient weighed pounds at birth TTie 
tost tooth appeared at six months, and the patient commenced 
talking at twelve, and ualkmg at fourteen months One year 
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ago he noted considerable muscular tiMtching about the body 
He has gained 10 pounds in weight during the last eight weeks, 
and his mother is definite m the statement that the geiitlalia 
have alwaj’^s been small, ne\er haxing de\ eloped m proportion 
to the remainder of the body The boy has a ra\ cnous appetite. 



Fig 74 — Case V Note tcncicncj to Ii>pogastnc and iiions padding, ftilne's 
of upper thighs, genu Mlgum, nul aphsn of gciiit iln 

eating more than the ordinary adult, without definite polydipsia 
or polyuria 

Examination — General Weight, 85J pounds Height, 4 
feet 3j inches Measurements lower, 621 cm , upper, 65 cm , 
span, 135 cm General development short, with definite Icn- 
denc} to obcsilv of girdle t\pc Suggestion of padding through 
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hips, m hypogastxium, and over mons Slight subdeimal thick- 
ening Hands small, palms broad, fingers rather long, dorsal 
paddmg Regional Upper central incisors large and ■widely 
separated, lateral small and separated, some decay of teeth 
Considerable enlargement of breasts Short, rough systohc 
murmur m puhnomc area, ■which disappears on complete m- 
spiration Scrotum very small, testes not made out, penis ex- 
tremely short, glans well formed Blood Hemoglobm, 88 per 
cent , leukocytes, 7600, eiythrocytes, 4,770,000, Wasseimann 
negative Sugar tolerance Blood-sugar after fifteen hours’ fast, 
0074 per cent (normal, 0 10-0 13 per cent), first hour (after 
72 2 gm dextrose), 0133 per cent (normal, 018 per cent), 
second hour, 0 117 per cent (normal, 0 IS per cent ) Sella 
turcica small, distance between antenor and postenor dmoid 
processes, 2^ mm , depth, 5 mm Radiograph of hand shows 
normal development of ossification centers Basal metaholism, 
—10 per cent 

A diagnosis of preadolescent bilobar hypopitmtansm was 
made, and the patient placed upon the follo'wmg treatment 
Antuitrm hypodermically, pitmtnn (0) hypodermically, begm- 
mng with a very small dose and mcreasmg until the mtestmal 
reaction occurred, this reaction consistmg of abdommal cramp- 
mg, followed in a short time by defecation (considered the toler- 
ant phjsiologic dose), antenor lobe pitmtarj' extract, grains 2i, 
and pitmtary substance, entire gland, grains 2| (one capsule 
three times a day, after meals) The patient was again seen 
three months later, and the following notations made ‘Tatient 
seems to have grown taller, girdle obesity less marked Perns 
somewhat mcreased in length and general development Mam- 
mary obesity less, axillaty paddmg less marked Other finding s 
same ” The basal metabolism at this tune was -f-7 6 per cent , 
an increase of 17 per cent 

The above illustrates a case of preadolescent bilobar hypo- 
pitmtansm, presentmg classical chmcal signs, ■with a decreased 
basal metabohsm Three months’ substitutional therapy ap- 
parently produced important changes m the general make-up, 
notabty a decrease m adiposity and an mcrease m gemtal de- 
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velopment, assoaated with a definitely increased basal metab- 
olism 

CASE VI 

A H S Aged thirty-one Gen No 1115 Referred by 
Dr W W Graves, St Loins 

History — Onset occurred one year prior to observation, \nth 
marked physical exhaushon, mabihty to do an ordmaiy day’s 
work, even short walks produemg exceptional fatigue There is 
some mental confusion, mdeasion as to the proper course to pur- 
sue There is marked frequency of urmation, the twenty-four- 
hour output bemg about f gallon, assoaated with polydipsia 
Headache occurs, bitemporal, particularly over the left eye, asso- 
aated with visual disturbance, m the form of scotomata There 
is marked tinnitus annum The patient complams of pain m 
the nose, extendmg from the glabella to the tip, and that the 
nose IS increasing in imdih Increase m size of the face has been 
noted, particularly above the eyes, the cheek bones, and the 
loweryaa; The teeth have been separating for the past year, more 
noticeably m the infenor maxilla The tongue feels thick and the 
voice is changing, produemg some difficulty m articulation There 
IS gustatory disturbance and perversion of smell The patient 
has gamed 15 pounds dunng the past three months, the present 
weight being 225 pounds Height is 6 feet, 7| mdies There is 
acbmg pam m the extremities, particularly the upper arm and 
leg The hands and feel are transiently swollen, but have shown 
defimte permanent increase m size dunng the past year Defi- 
mte loss of libido has been noted dunng the past year Past and 
personal histones negative Family One brother is 6 feet, 3 
mches tall, waghs 190 pounds Father is 6 feet, 3 mches tall 
One sister is 5 feet, 10| inches, waghmg 300 pounds Defimte 
tendency on both paternal and maternal sides to mcreased stature 
Examination. — General Waght, 225 pounds Haght, 6 
feet, 7^ mches Measurements upper, 95J cm , lower, 104 
cm , span, 208^ cm Size of shoe, 12 EE, of glove, 11 Mixed 
type of gigantism, with secondary acromegalic mamfestations 
Marked separation of upper and lower teeth Shght chloasma 
pigmentation Abnormal distnbution of hair across chest Gen- 
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Itaha weU de^ eloped Musculature hj^ertrophic throughout 
Hands one-third larger than normal, but well proportioned, no 



Fig 75 — Case VI Note remarkable height, increased length of long 
bones (as manifested by length from simph>5is to soles and of span), marked 
separation of upper and loner central incisors, and broad, spade-like hand, 
mth short fingers 

marked widemng of finger-tips, lunular markings present Feet 
of same general character Pulse normal Blood-pressure, 
119/80 RegtomI e\ammation negatne except for local findingg 
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of giganttsvi and acromegaly Urine (twenty-four-hour speci- 
men), 5500 cc , clear, speafic graMty 1010, trace of albumin, 
sugar negative, microscopic negative Blood (mcludmg Wasser- 
mann) normal Carbohydrate tolerance increased Blood-sugar 
after fifteen hours’ fast, 0 087 per cent (normal, 0 10-0 13 per 
cent), first hour (alter 165 gm dextrose), 0 131 per cent (nor- 
mal, 0 IS per cent ) , second hour, 0 108 per cent (normal, 0 IS 
per cent ) Sella turcica Anteroposterior diameter, IS mm , 
depth, 15 mm \-Rav of hand Tufting of distal phalanges, 
bones exceptionally large and dense Electrocardiograms 
Ectopic beat, of ^entrlcular ongin Basal metabolism First 
reading, -f 20 per cent Three successive readings during past 
eight months as follows 4-1 per cent , 4-1 71 per cent , — 7 5 
per cent 

The above case is a clinical demonstration of prcadolcscent 
anterior lobe hj pci activity, producti\c of gigantism, nith an 
extension of this hj'peractivity into the postadolesccnt jears, 
producing certain clinical features of acromegalj This case is 
peculiarly interesting from the standpoint of basal metabolism 
For many j ears the individual progressed in a perfectly normal 
v>ay, possessing physical strength and accomplishment in pro- 
portion to his huge physique, his height being 6 feet 7J inches 
The primarj’’ basal metabolic rate was 4-20 per cent , at mIucIi 
time the patient was probablj’^ still hj^peractive During the 
past eight months there has been an apparent transition into 
hj po-acitMty, as manifested bj a decided increase in mv- 
asthema, slowed cerebration, and decreased libido Despite 
therapy along the lines indicated bj' the clinical signs, the pa- 
tient’s condition continued to decline, particularly m the way of 
fatiguabihtj and decreased sexual .ictivit\ Ihe last basal 
metabolic rate was — 7 5 per cent Since this last reading a 
more intensi\e substitutional therap) (anterior lobe) has been 
exliibited with definite impro\emcnt in muscular strength and 
libido Since this clinical inipro\cment a basal metabolic de- 
termination has not been made We are inclined to bchc\e 
that the basal metabolic determinations ha\c kept fairlj good 
pace with the clinical manifestations, giMng us a fair index to 


BASAT* metabolic KATE IK ENDOCRINE DISTURBANCE 797 

IhLs individual’s transition from a previously exisUng hyper- 
activity into a definite hypo-activity 

CASE VII 

P B M M Aged fifteen Gen No 1438 Referred by 
Dr Neil Moore, St Louis 

History — The patient was normal at birth Dentition 
occurred normally, and locomotion and speech were not remark- 
able Development was normal until the age of seven, at which 
time, following a mild attack of measles, the patient began to 
gain weight rapidly, reaching 105 pounds at the age of ten, 
175 pounds at the age of fourteen, present weight being 205 
pounds This increased adiposity has been distributed par- 
ticularly about the upper thighs and abdomen At present he 
complains of occasional headache and of being markedly drowsy 
and sleepy during the day He perspires easily, and states that 
his hair grows very rapidly Other symptoms arc indefinite 
visual disturbance, increased thirst, without polyuria, and some 
tendency to comlipalton The mentality is normal for the age, 
without tendency to decreased cerebration Diffuse superficial 
tenderness exists over the entire body Past Measles at age 
of «evtn, to which patient dates adiposity Questionable malaria 
Personal htilory unimportant Family Father 6 feet in height, 
weiglung 300 pounds Mother possessed normal endocrinous 
make-up 

Examination — General Wci^t, 205 pounds Measure- 
ments symphysis to vertex, 85 cm , symphysis to soles, 82^ 
cm , span, 168J tm Very markcfl adiposity, more or less uni- 
versal, but definitely increased about girdles, pelvic and shoulder, 
and upper portions of thighs Mamma overdeveloped Very 
slight amount of hair m axillsc and over mons, lanugal growth on 
face Head small Hands fairly well developed, normal size 
No definite pigmentation Very marked genital aplasia, par- 
ticularly of penes Measurements bust, 100 cm , level of navel, 
1022 cm , le\el of anterior, superior spine, IIOJ cm , thigh, up- 
per third, 68^ cm , middle of leg, 38 cm Diffuse hyperesthesia 
over entire bodj Pulse, 80 Blood-pressure, 140/80 Regional 
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Frontal incisors slightly separated Teeth generalh show early 
decay Thjnroid not palpable Slight systolic murmur at apex, 
disappearing on complete inspiration Similar murmur, with 
same characteristics, in pulmonic area Large fat folds along 
lateral upper aspects and lower portion of abdomen Urine 



Eig 76 — Case VII Note nnmmar> adipositj, imrked padding o\cr lijpo 
gnstnum, mons, and upper thighs, genu aalgum, and aplasia of penis 

negative Blood Hemoglobin, 95 per cent , leukocytes, 10,500, 
er\ throcytes, 5,420,000, Wassermann ncgatixe Carbohydrate 
tolerance Blood-sugar after fifteen hours’ fast, 0 054 per cent 
(normal, 0 10-0 13 per cent ), first hour (after 1 59 gm dextrose 
per kilogram of body weight), 0 132 per cent (normal, 0 18 per 
cent), second hour, 0 068 per cent (normal, 0 15 per cent) 
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Sella iuraca normal Skiagraph of hand shows normal carpal, 
metacarpal, and phalangeal bones, no tuftmg or mushrooming 
Aiitmtrin thermic test was productive of 0 2 degree nse m tem- 
perature m fifteen hours Basal nictabolism, — 18 per cent 
The abov e is rather a classical example of Molar hypopit- 
uitarism, exhibitmg hormomc signs of both antenor and posterior 
lobar deficiency {genital aplasia and adiposity) There is no clear- 
cut chmeal evidence suggestmg an assoaated h)-poth)Toidism 
Of mterest is the onset of hv-pophv seal defiaenc}' followmg the 
acute infection, measles The basal metabohsm as noted abov e 
is — 18 per cent The patient was placed upon substitution 
treatment, the results of which are at present unknown 

CASE vnn 

H R jM Aged forty Gen Ko 1488 Referred by Dr 
Robert Hvland, St Louis 

History — For the past ten years the patient has noticed a 
gradual increase in size of the hands and/cc/ noticed particularly' 
in purchasmg glov'es and shoes There has been a gradual sepa- 
ration of the lower teeth with an increasmg prognathism of the 
lower ]aw In recent years there has been a tendency to um- 
lateral headache, centered with greatest mtensity m the region 
of the left ear There has been a slowly developmg kyphosis, 
with more marked scoliosis of the low er thoraac vertebra The 
above mamfestations hav e been of v ery' httle concern to the pa- 
tient, but a gradually mcxessmgfatigiiability and muscular weak- 
ness for the past two v ears hav e been a source of mudi concern 
Associated with this increased fatiguabihty and myasthenia has. 
been a gain in ucight of 15 or 20 pounds in the past tw eh e months, 
and some recent loss of libido There is no visual disturbance 
The patient’s wife verifies the above facts, particularly the 
increased development of brmes, nose, chin hands, and feet, 
the separation of the teeth, and the gradually progressive mus- 
cular weakness In addition she states the mentahty has shown 
an increased tendency to depression Past Measles m child- 
hood Personal Ununportant Family No children Father 
and one sister acromegalic types 
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Examination — General Measurements Upper, 91 J cm , 
lower, 96} cm , span, 205} cm Extremities marked]}' out of 
proportion Hands typically acromegaUc, palms broad, lingers 
short and blunt Circumference of palm, 10} indies (26} cm ) 
Feet of same character No marked abnormal distribution of 



Tig 77 — Case VIII Note prominence of supracilnry ridges and nose, ind 
progmthism of the jnw, t>pical ncromcgilic Innds 

hair about body or extremities Face acromegalic t}'iJC, icry 
marked prominence of supraciliary ridges (seeming to project 
abo\ e lei cl of skull distance of 2 cm ) c}'es deep-set, nose \ erv 
large, jaw markedly prognathous, chin blunted Slight chloasma 
pigmentation about forclicad, limited to hairline extending 
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do\ni to neck Regional Eyebrovrs bush) , meet m midlme 
Thyroid, particularly isthmus, defimtely enlarged, moderately 
soft Rough s) stohc murmur at apex, soft murmur m pulmomc 
area, both of which disappear on deep mspiration Urine 
negatvxe Blood Hemoglobm, 70 per cent , leukoc)-tes, 6200, 
ervthroc)'tes, 3 970,000, Wassermann negative Carbohydrate 
tolerance test Blood-sugar after fifteen hours’ fast 0 08 per cent 
(normal, 0 10-0 13 per cent ), first hour (after 1 59 gm dextrose 
per kilogram of body weight) 0 126 per cent (normal 0 18 per 
cent), second hour 0 09-1 per cent (normal, 0 15 per cent) 
Skiagraph, iransi'ersc lueu’ of skull shows \ery shght enlargement 
of sella turaca Skiagraph of hand shows thick heaiy meta- 
carpals and phalanges, with marked mushrooming and tufting of 
termmal phalanges, overgrowth of normal osseous protuberances 
Basal metabolism, -|-3 per cent 

The above case, as may be noted from the figure, is a 
frank case of aaomegaly, or postadolescent antenor lobe 
h)'perpituitan5m The entire s)*mptomatolog) was not re- 
markable, except for the gradual dei elopment of fatiguabihty 
muscular weakness, and decreased libido We beheie these 
latter features mdicate wrhat so commonly occurs namely, the 
transition of h)’pophyseal h)•peractl^^t^ mto a state of hi-po- 
actiMt) Cushmg mamtains that the sugar tolerance is de- 
creased in acromegal) , and the mcreased tolerance m this case 
would indicate transition Magnus-Leiw and other obseners 
found an increased basal metabohsm m acromegaly The nor- 
mal basal metabohc rate m this condition might hkewise indi- 
cate transition although it is probabl) presumptuous to assume 
that this indindual would haie shown an mcreased basal meta- 
bohc rate had he come under obsen ation durmg his hj-peractmty 

CASE IX 

B J S F Aged twent)-se\en Gen No 354 

ffistory —For the past > ear the paUent has been complainmg 
of a marked fatiguabihty and lassitude Shght efiort is suffiaent 
to produce fatigue The hands znAfeet are always cold, and the 
hands perspire freel) There is tendenc) to mcreased nervous- 

\OU4 — 51 
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iicss and nniahthiy Amenorrhea has been present for t\\o or 
tliree montlis The periods ordmaril} were regular Past 
Measles m cluldhood, typhoid at age of twehe, influenza sl\ 
months ago Personal and family Ummportant 

Exammation — Classical eunuchoid t 3 T)e, ^ er)’’ tall and slender, 
mth no adiposity Long bones overdeveloped Hands long 
and narrow, fingers extreme!}' long, classical wnsts Feet of same 



Fxg 7S — Case IX Note reimrkibly tall, slender Rgarc, absence of adiposit) , 
increased length of long bones, sharp chin, and long tapering fingers 

general t}'pe Profile classical, chin sharp and pointed Slight 
pigmentation about forehead, that is not a definite chloasma 
Xo abnormal hair distribution Jlcasurements Upper, 76 cm , 
lower, 88^ cm , span, 168i cm Th}roid not palpable Uterus 
small, not infantile, external gemtaha normal Urine negative 
Blood Leukocytes, 11,400, erytliroc} tes, 4,500,000, stained 
smear, relatiie increase in small lymphotytes, Wassermann 
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negative CurbohydfUis ideronce Blood-sugar after fifteen 
hours’ fast, 0 053 per cent (normal, 0 10-0 13 per cent), first 
hour (after 1.59 gm dextrose per kilogram of body weight), 
0 125 per cent (normal, 0 18 per cent ) , second hour, 0 068 per 
cent (normal, 0 15 per cent ) Basal Dtetaboltsm, — 13 per cent 
The succeedmg dimcal notes are largely concerned with the 
irregular menses, delayed onset, occurrmg every five to ax we^, 
scanty flow, without dysmenorrhea Very marked increase m 
fatiguabihty and occasional headache persist 

The above case is rather a classical eunuchoid type, display- 
ing rhnical evidence of ovarian insuffiaenqr, with absolutdy 
no evidence of thyroid or pituitary hypo-activily It will be 
noted that the sugar tolerance was drfmtely mcreased, and the 
basal metabolism defimtdy decreased It must be stated, how- 
ever, that our primary gonadal insuffiaenaes, as a rule, have 
not shown such a deeded decrease m the basal metabohe rate 

CASE X 

C G M Aged twenty-one Gen No 1145 
History — ^The patient states that for the past five years he 
has been suSeimg from imgrame headaches, hemicramal m type, 
assoaated with nausea and vomitmg, increasmg constipation, 
loss of hair, and loss of weight There is mcreased excitability, 
tendency to worry about trifles, fine tremor of the extended hand 
and fingers, hotjlushes, and coldness of the hands and/eet Libido 
has decreased Past Diphtheria at age of seven Measles 
Family history unimportant 

Exammation — General Measurements Lower, 78J cm, 
upper, 791- cm , span, 170 cm General development defimtely 
undersized, particularly osseous development No abnormal 
distribution of hair Famt brownish pigmentation about fore- 
head and lateral aspects of cheeks and neck Entire make-up one 
suggestive of infantilism, with general osseous underdevelopment, 
without gemtal aplasia Regional Shght thyroid fulness 
Harsh systohe murmur at apex and m pulmonic area, disappearing 
on inspiration Urine negative Blood Hemoglobm, 118 per 
cent , leukocytes, 9800, erythrocytes, 7,800,000, Wassermann 
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negative, stained smear normal Basal metabolic rate, — ^31 per 
cent , after treatment, + S per cent 

On the basis of a perfectly proportionate but defimtely imder- 
developed osseous system, and m the absence of other signs sug- 
gestmg thyroid or posterior lobe pitmtary defiaenqr, a tentative 
diagnosis of partial anterior lobe pitmtary hyposecretion was 
made, and the medication was confined entirely to the substitu- 
tion of this portion of the gland The case quoted is of interest 
because of the fact that, after six weeks’ treatment of antenor 
lobe pitmtary substance, grams three tunes a day, and antm- 
trm (Parke, Davis & Co ), 1 c c twice weekly hypodermically, 
the patient’s metabohe rate was mcreased 30 per cent , with an 
associated improvement m general nervousness, headaches, con- 
stipation, flushing, coldness of the extremities, etc 

To conserve time the remainmg cases will be tabulated, stat- 
mg the chmeal diagnoses based upon the hormomc signs, the 
basal metabohe rate, and the sugar tolerance The msertion of 
the carbohydrate tolerance findmgs we beheve is justified by the 
mterest that naturally exists m a comparative study of sugar 
tolerance and the basal metabohe rate Concemmg the value of 
carbohydrate tolerance m the study of endoenne disturbance 
there is hke\i’ise a marked divergence of opmion Howard, in 
his study of acromegaly and other disturbances of the hypophj'sis, 
states that a decrease m the sugar tolerance in the presence of 
other disturbmg symptoms of pitmtary function justifies a diag- 
nosis of mcreased activity of the pars mtermedia Abrahamson 
and Chmenko, m a study of 100 cases of pituitary disease, con- 
clude that the secretion of the pitmtary gland does not influence 
sugar metabohsm, and that sugar tolerance is not a vabd entenon 
of pituitary disease McCaskey believes that an alimentary 
hyperglycenua, followmg the ingestion of 100 grams of glucose, 
is present m probablj' e^ ery case of thyrotoxicosis, and is rarely 
present at the end of the first hour m normal mdividuals He 
beheves that its presence at the end of one hour, and particularly 
at the end of two hours, alwaj's mdicates abnormal carbohj'drate 
metabohsm, imless gastro-mtestmal function is delayed He ad- 
mits there is no direct ratio betw'een the mtensity of the h)'per- 



BASAL METABOLIC BATE IN ENDOCRINE DISTT 3 RBANCE 805 


thyroidism and the height of the ahmentaiy hypergtycemia, al- 
though in general the blood-sugar \'alues in severe cases are high, 
nnd sounds a note of •warning that too much importance should 
not be attached to ahmentarj’^ blood-sugar values below 140 mg 
of sugar m 100 c c of blood Rodenberg, Bernhardt, and Kroebel 
recognize three reaction tj'pes, and beheve there is no fixed t 5 ’pe 
of reaction even m metabohc disturbance, similar curves ha-ving 
been found m conditions as widely different as diabetes, tubercu- 
losis, epithehoma, and pregnancy In the foUowmg cases the 
blood-sugar was estimated in the postabsorptive state after fif- 
teen hours’ fast, 1 59 gm of dextrose per kilogram of body weight 
were given, and a blood-sugar estimation made at the end of one 
hour and agam at the end of two hours With some trepidation 
we adopted an arbitrary normal curve before the mgestion of 
glucose from 0 10 to 0 13 per cent , at the end of the first hour, 0 18 
per cent , at the end of the second hour, 0 15 per cent A de- 
creased tolerance was considered one which would produce a 
higher cun'e durmg the two hours’ estimations than the normal, 
and an mcreased tolerance would show figures below this stand- 
ard cur\'e Under ordmary arcumstances one would expect an 
mcreased basal metabolism to be assoaated ■with a decreased sugar 
tolerance, and ince versa In the appended tables many dis- 
crepanaes m this respect -will be noted, and we are mclmed to 
accept the basal metabohc readmg as the more accurate mdex 
to endocrme activity, and beheve that sugar tolerance alone as an 


mdex to phj'siologic activity "will never be of more than question- 
able xalue until properly correlated with suitable collateral de- 
termmations of blood volume and of other factors that may modify 
sugar concentration The cases studied have been arranged 
accordmg to their dmical diagnoses mto the follo'wing groups 
HyperthjToidism 
Hj’poth 3 'roidism 

H 3 ’popihutansm (antenor lobe and bilobar) 

Diabetes insipidus (pars mtermedia and pars posterior m- 
suffiaenty) 

H 3 -perpitmtansm 

P 0 I 3 glandular msuffiaenc 5 ' 
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HYPERTHYROIDISM > 



Basal metabolism, 

Post absorp 

— Suff r tolenuce- 
First hoar 

Second hour 


percent 

tive state 
percent 

per cent 

percent 

1 

+18 

086 

128 

088 

2 

+ 2 

no 

200 

190 

3 

+72 




4 

- 2 

128 

130 

136 

5 

+46 

120 

222 

180 

6 (Clinical hyper-) 

-12 

114 

168 

no 

7 

+39 

132 

276 

222 

8 

+19 

096 

118 

112 

9 

+41 

108 

148 

146 

10 

-10 




11 

+22 




12 

+36 




13 

Normal 




14 

+50 




15 

+13 




16 

- 2 




17 

+11 




18 

+24 




19 

+18 

080 

*140 

160 

20 

+103 

090 

147 

135 

21 

+7 

105 

189 

153 

22 

+13 




23 

+18 




24 (Mild) 

+7 




25 

+2 

083 

150 

100 

26 

+13 

116 

217 

168 

27 

-t-l 8 

100 

250 

150 

28 

+13 6 




29 

-4 3 

100 

117 

117 

30 

+16 4 




31 

+7 26 




32 

+17 6 

107 

235 

181 

33 (Diabetes) 

+12 




34 

+15 




35 

+12 

105 

156 

171 

36 

+14 



136 

(Two weeks later) 

+32 

128 

130 

37 

+20 

no 

200 

190 

38 

+30 



160 

39 

+79 

088 

177 

40 

+26 

125 

250 

139 


* We are indebted to Miss E K Sands for the majonty of the technical 
determinations 
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In the foregoing hst of 40 cases of hyperthyroidism but very 
few discrqianaes are to be noted Case 6 , one of the mterestmg 
borderhne types m which the basal metabolism is most valuable, 
presented a somewhat clear-cut dimcal picture of hyperth 3 n:oid- 
ism, the basal metabohsm, however, showmg a — 12 per cent., with 
an mcreased sugar tolerance Case 10 at the time of observation 
presented a doubtful dmical picture, with a basal metabolism of 
— 10 per cent The subsequent course, however, has led us to 
beheve the case to have been a hypo- rather than a hyperthy- 
roidism Cases 4, 16, 27, and 29, althou^ diagnosed dimcally 
as hyperthyroidism, diowed minus readmgs, within the normal 
vanation Case 25, originally considered hyperthyroid, proved 
to be a case of pulmonary' tuberculosis 

It will be noted there is considerable discrepancy' in the basal 
metabohc rate as compared with the carbohydrate tolerance It 
will be further noted, however, that m cases showmg a very deaded 
mcrease in the basal metabohc rate there was usually a defimtely 
decreased carbohydrate tolerance 

In the 39 cases of hypothyroidism shown on p 808 there is a 
rather consistent decrease m the basal metabohc rate, with an oc- 
caaonal discrepanq' Case 1, presenting a B M R of plus 15 
per cent, was dassically a hypothyroid type, and despite the 
increased rate was p^ced upon thyroid therapy, with gratifymg 
clmical response Cases 12, 15, 17, 23, 24, and 35 were hypo- 
tii 3 n:oid types upon whom mcreased basal metabohc rates were 
obtamed after thjToid had been administered Case 7 was dm- 
ically hj-pothiToid, with a B M R of plus 19 per cent The 
subsequent course of this case is not known The lowest basal 
metabohc rate m this series was a — ^39 per cent , m a case of frank 
myxedema (Case 37), who also showed a defimtely mcreased 
carbohydrate tolerance 
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HYPOTHYROIDISM 



Bnsat metabolism, 

Post obsorp 

‘cuiru (otennee* 

tirst hour. 

Second hour, 


percent 

tive state, 
percent 

percent 

percent 

1 

+15 




2 

-13 

122 

148 

no 

3 

-15 

114 

184 

174 

4 

-23 

108 

118 

118 

5 

-21 





-12 




6 

-28 

100 

148 

146 

7 

+19 

128 

150 

124 

8 

+5 

108 

130 

126 

9 

-18 




10 

+ 1 

119 

176 

160 

11 

-1 




12 

+4 




13 

-8 




14 

-7 




15 

-23 

120 

246 

180 

(After treatment) 

+10 




16 

-13 




17 

+10 

096 

100 

084 

IS 

-4 

120 

144 

111 

19 

-12 




20 

+ 2 

123 

186 

186 

21 

-13 

090 

no 

090 

22 

-5 

086 

071 

080 

23 

+11 

087 

222 

170 

24 

+15 

080 

105 

090 

25 

-13 

080 

133 

100 

26 

-24 

136 

231 

153 

27 

- 3 

105 

166 

153 

28 

-7 6 

142 

294 

280 

29 

+6 2 

128 

121 

210 

30 

-9 2 

088 

146 

090 

31 

-16 

088 

150 

147 

32 

-18 

105 

194 

139 

33 (Pre-operative hyper-) 

-19 

083 

153 

100 

(Two months later) 

-2 



105 

34 

-10 

077 

142 

35 

—7 

804 

168 

162 

(Se\'cn months later, on 





treatment) 

+30 




36 (Hypertension, systolic 




133 

225) 

-6 

060 

117 

37 (Myxedema) 

-39 

100 

118 

100 

38 

-2 8 

102 

178 

145 


39 -8 

+22 


(One month later) 


basal metabolic rate 
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HYPOPITUITARISM 


Bssal metabolisiaf Postab*cri>> 
ng cent* txve state 

percent 


Anterior lobe 
1 
2 

(After treatment) 

3 (Pernicious anemia) 

4 

5 

6 

7 

8 

Btlohar 

9 

10 
11 
12 

13 (On treatment) 

14 (Petit mal) 

15 

16 
17 
IS 

19 

20 
21 

(On treatment) 

22 


_ 3 102 
-30 
T S 

+17 

+4 096 

-2 
+15 

+14 120 

-12 7 070 

-18 054 

-2 096 

-13 

+9 5 054 

+13 110 

-22 

+7 132 

- 8 090 

+16 102 

-5 144 

- 2 
+1 6 

-10 074 

+7 6 

+12 138 


•Sngar tolerance— 
Bust boor. 

Second boor. 

percent. 

per cent. 

180 

120 


100 

070 



» 

160 

127 

150 

132 

168 

250 

235 

100 

088 

150 

120 

096 

111 

129 

120 

162 

130 

133 

117 

252 

237 


The majonty of cases of dimcal hj’popituitansm, particularly 
the bilobar vanetj', shotved a decreased basal metabohe rate 
Case 2, quoted more fully in the test, is remarkable because of 
the mcrease from a — ^30 per cent to a plus 8 per cent , on pure 
antenor lobe pituitarj treatment Case 3, showing a plus 17 
per cent , was compheated by a permaous anemia Case 6, a 
classical antenor lobe defiaency, presentmg both osseous and 
gemtal underdevelopment, gase a readmg of plus 15 per cent , 
although some treatment had been administered prenous to this 
observation Among the bilobar cases, displajnng evidence of 
both antenor and postenor lobe defiaency, Case 22 showed the 
most marked discrepancj , manifesting a plus 12 per cent and a 
remarkably decreased sugar tolerance 
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DIABETES INSIPIDUS 


(Defiaency ol Intermediate Lobe) 



Basal metabolism, 

Postabsorp- 

tolerance-’ 
1 irst hour* 

Second hour 


percent 

tive state, 

percent 

percent. 

1 

- S 

percent 

130 

156 

112 

2 

-8 

105 

144 

096 

3 

-1-3 3 

117 

195 

162 

4 

-H2 

100 

082 

116 

5 

-f20 

104 

261 

222 

(After treatmenO 

-7 5 

087 

131 

108 

6 

-1-6 2 

300 




The above cases show no consistency m the basal metabohe 
rate Of deaded interest is Case 5, who not only presented the 
syndrome of diabetes msipidus, but, m addition, was an acro- 
megahe giant, beginning to show evidence of transformation mto 
hypo-activity As will be noted, the first readmg, a plus 20 per 
cent, was assoaated with a defimtely decreased carbohydrate 
tolerance, and a readmg taken eight months later showed a basal 
metabohe rate of — 7 5 per cent , and a definitely mcreased sugar 
tolerance 


HYPERPITUITARISM 



Basal metaboUsm, 
percent 

Postabsorp- 
tlve state, 
percent 

— SuKar tolerance— 
I irst boufi 
per cent 

Second boar, 
per cent 

1 

-1-42 

080 

160 

no 

2 

-12 




3 

-hll 




4 

-1-4 

128 

300 

136 


In the above list Cases 1 and 3 showed an assoaated hyper- 
thyroidism, although the pituitary manifestations were pre- 
dommant Case 2, displaymg a basal metabohe rate of — 12 per 
cent , was a classical eunuchoid giant with defimte evidence of 
preadolescent hyperactivity, although at the time of observation 
there had been a defimte transposition mto a state of hypo-ac- 
tivity, as mamfested by decreased mentahty, muscular fatigua- 
bihty, loss of libido, and other mmor signs of decreased function 
His primary hyperactivity persisted in the form of gross physical 
changes of the osseous system, etc 
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POLYGLANDULAR INSUFFICIENCY 


Basal metab^stf 

Fostabsorp- 

— Snsni tolennce— 
Hist hoar. 

Second hoar 

percent. 

bTt state, 
percent. 

110 

percent. 

percent. 

1 +4 

159 

141 

2 (Antenor lobe, pitui- 
tary, and gonad) —28 

110 

ISO 

120 

3 (Pituitary and gonad) -1-1 

4 (Pituitary and gonad) —11 

098 

252 

141 

5 -8 

6 (Postenor lobe) —25 

136 

231 

153 

7 (Thyroid and gonad) -1-2 

105 

200 

181 

8 (Thyroid and gonad) -1-1 

9 (Pituitary and gonad, 

■with epileps}) -1-2 

108 

117 

105 

10 (Pituitary, thyroid, 

and gonad) —12 

074 

lOS 

112 

11 (Pituitary andgonad) —4 

093 

222 

153 

12 (Pituitary , thyroid, 

andgonad) -l-S 39 

13 (Pituitary, thyroid, 

and adrenal) '4-4 83 

100 

160 

100 

14 (Pituitary and thy- 
roid, -with pituitary 
headachO —4 8 

079 

195 

162 

IS (Pitiutary and thy- 
roid) —29 

105 

.100 

105 

16 (Thyroid, gonad, and 

pituitary) —16 

080 

173 

183 

17 (Pituitary and thyroid) — S 7 

161 

219 

177 

18 (Pituitary and thyroid, 

■with epilepsy) —13 

064 

125 

064 

19 (Thyroid, ‘ pituitary, 

and gonad) —15 4 

20 (Pituitary and thyroid 

— on treatment) —1 

21 (Pituitary and thyroid) —5 

120 

192 

213 

22 (Thyroid and pitm- 

tary) —11 

081 

141 

096 


It -mil be noted that in the cases of polyglandular insuffiaencj' 
the basal metabohc rate has been consistently dprroacAd The 
most notable decreases have occurred m cases in nrhich there was 
an assoaated hj^poth^Toidism 

The foregomg tables, even with the discrepana® impossible 
of explanation, lead to the conclusion that determinations of the 
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basal metabolic rate are valuable in the study of endocnne dis- 
turbances, and that determmations of carbohydrate tolerance are 
of a definitely lesser value Despite the fact that the method is 
bemg severely criticized, and even discarded by some observers, 
we feel that determmations of the basal metabohe rate are des- 
tmed to become an mtegral part of diagnostic procedure not only 
m the measurement of thyroid activity, but m the determmation 
of plunglandular, pitmtaiy, and possibly gonodal and adrenal 
activity as well Hitherto we have been accustomed to base our 
diagnoses of endoerme disorder almost entirely upon the hormonic 
signs and symptoms, that is, physical changes such as gross devia- 
tion m the osseous and gemtal systems, and the coarser mamfes- 
tations of metabohe perversion, such as obesity It must be 
remembered that the physical diaractenstics and signs give 
evidence of certain endocnne states, but it must also be recalled, 
as Mane long ago pomted out, that a hyperactivity may be trans- 
formed mto a hypo-active state, retaining the physical character- 
istics of hyperactivity, but possessing the physiologic Junctions of 
hypo-activity The basal metabohe rate will enable us, we be- 
heve, to determme the physiologic activity of certam glands at 
the time of observation, independently of what tlieir previous 
activities may have been This determmation of physiologic 
activnty at the time of observation is of paramount importance, 
because it is, we beheve, the most rehable index to diagnosis, 
prognosis, and, what is of greater importance, proper therapy 



CLINIC OF DR RALPH A KINSELLA 

Medicu, Cusic, St Hospixai, St Louis Usn'ERsm. 

School or J^Iedicine 


ENDOCARDITIS 

We are ^ery fortunate to be able to consider today a case 
which, together with the case of bactenal endocarditis which was 
presented last week, reveals the subject of endocarditis in a very 
striking manner For each case display's the features which dis- 
tinguish the two chief types of tbi«; disease In order to make the 
comparison more emphatic we will review the pre\'ious case and 
consider its autopsj' findmgs, and then take up the present case 

CASE I 

(Presented b}* student who had had the case ) Male, white, 
age fort} -six, teamster 

Chief Complaint — Il^eakness, pam m left side, beneath lower 
nbs, and painful jomts m right hand and left foot, and dyspnea 

Onset and Duration — ^Patient says “he has been faihng” for 
the past two months Noticed that he was beginnmg to tare 
easil} Occasional!} felt feverish Weakness became more prom- 
ment and for past four weeks has been ^ort of breath on exer- 
tion About three weeks before entermg hospital small red pam- 
ful swelhngs were noticed at mterphalangeal jomts m nght band 
and m left foot These swelhngs would subside in about six 
daj s Durmg past month fe^ er has been continuous, weakness 
has steadilj mcreased Suddenl}, three da}s before admission, 
sharp sudden pam m left side 

Other Symptoms — Cerebral, occasional sensation of giddi- 
ness, gastro-intestinal, occasional nausea without vomiting G - 
U No disturbance 
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Past History — ^Measles the only disease of cluldhood re- 
called At seven patient had severe attack of acute rheumatic 
fever which kept him in bed for one month Thereafter patient 
noticed shght dyspnea on exertion and has always been told by 
doctors that he had a “leaky heart ” Had rheumatism again 
at ages of sixteen and twenty Is subject to frequent attacks of 
tonsillitis No other disease recalled by patient Denies vene- 
real infection Has been employed as a teamster for past fif- 
teen 3 'ears, discharging his duties m that occupation with shghtly 
increased difficulty dunng past few years due to shortness of 
breath on extra exertion Has occasionally had swellmg of the 
feet, but this has never been present for more than a few days 
at a time Patient has mamtamed a weight of 146 pounds 
Physical Ezammation. — ^Bnefly, tlie outstandmg features are 
as follows Patient is fairly well developed and nourished A 
noticeable greemsh pallor is present m the skin over the entire 
body, more particularly in the face Scattered over both extrem- 
ities were many petechial spots, some ivith whitish centers 
Eyes, mcludmg fimdi and ocular movements, normal Gums 
show extensive pyorrhea Tonsils shghtly enlarged, but not 
infiamed Faaal movements normal Jugular pulsations in the 
neck prominent Lymph-nodes at angle of jaw palpable and 
shghtly enlarged 

There was marked dyspnea, rate 28 Respiratory excursions 
sjonmetric Rales at both bases Occasional cough, with muco- 
purulent sputum contauung a moderate number of pus-cells 
and chains of Gram-positive diplococa as tlic most prominent 
bacteria There were no defimte, localized lung findings 

There was a systohe murmur at the apex, a diastohc murmur 
in the aortic area, and radiogram shoned the heart to be mark- 
edly dilated 

The spleen uas enlarged and extremely tender, this being 
the seat of the pam of which the patient complamcd 

One small jomt m the right hand showed redness, acute 
tenderness, and shght swelhng 

Culture Streptococcus vindans 450 colomes per cubic centi- 
meter of blood Two subsequent cultures show'ed about the 
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pnmp degree of bactenemia A culture just before death diowed 
a countless number of colomes In drawing blood for culture 
it was noticed that some allowed to dot pelded a large amount 
(about two-thirds of the total volume) of serum, and this serum 
had a famt but defimte greenish tmge 

TJnne showed trace of albumin, red blood-cells, pus-cells, 
and the culture showed pure growth of Streptococcus vuidans 

Blood Wbc, 14,000, Rbc, 3,400,000, Hb , 55 per cent 
Kidney function test 40 per cent, in two hours Wasseimann 
n^ative 

Diagnosis — The diagnosis made was streptococcus bacteri- 
PTmg due to bactenal endocarditis It was deaded that there 
was septic embolism of the spleen and infecfaon of the kidneys 
The \egetations were thought to be on the mitral and aortic 
valves The prognosis was considered fatal, and because of the 
embolism in the spleen it was thou^t that death could occur 
at any tone bj- further embolism The patient died four daj^ 
after admisaon, death bang preceded by sgns of cerebral 
embolism At autopsy a large fnable vegetation engaged the 
aortic orifice, havmg its origin on one of the cusps It involved 
the nearest cuqi of the mitral I’alve, as though by rubbing against 
it, and the chords tendins leadin g therefrom were thickened 
and 1 ery soft A smear of this vegetation showed it to be com- 
posed almost entirety of Gram-positive diplococa, mostly mis- 
shapen and degenerated, and the culture from the vegetation 
jnelded a pure culture of Streptococcus viridans identical with 
the stxam found m the blood-culture made during life There was 
a large septic embolism con taining streptococci m the left Ro- 
landic area, as well as ur the spleen and lungs The kidneys 
^owed numerous red spots, shghtly raised, 2 to 4 mm m diam- 
eter, scattered over the surface and throu^ the cortex Micro- 
scopic secbon showed the glomeruh to be greatly enlarged with 
leukocj'tes, red blood-cells and a few streptococa, and sur- 
rounded by a zone of round-cell infiltrati o n 

We will now conader the case to be presented today and 
postpone our summary of the first case m order to contrast it 
with the second case 
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CASE n 

It IS worth while pa 3 nng the strictest attention to tlie clmical 
features of this second case It is surpnsmg how it displays 
many of the s)Ttnptoms of the case we have just reviewed and 
yet in tlie last analysis falls mto a distinctly different clmical 
group 

This IS the case of a young woman twenty-two years old, 
who had acute rheumatic fever at tlie age of five and agam at 
seventeen On several occasions durmg tlie past five years, 
smee her last attack of rheumatism, she has cNpenenced difficulty 
m breathmg when domg heavj' work, and at sucli times she has 
noticed that her feet swelled About two months ago, durmg 
the epidemic of influenza, she became ill, complammg of weak- 
ness, of tirmg easily, of shortness of breath on exertion, of feel- 
mg feverish, and of vague, fleetmg sharp pains about her heart 
She had several severe attacks of nausea and vomitmg As a 
matter of fact, she did have a temperature of 102® F on the sev- 
eral occasions it had been taken durmg tlie two montlis before 
she presented herself to the out-patient department Her 
symptoms and signs at that tune clearly spoke of an infection 
whose focus lay m the heart She had fever, systohe murmur at 
the apex transmitted to the axilla, diastohc murmur over the 
aortic area, and shght edema of the ankles She was considered 
to be suffermg eitlier from rheumatic endocarditis or bactenal 
endocarditis, such as the case we have just heard desenbed In 
what did the two cases differ? On what grounds were they 
separated, and placed m different dinical groups? Let us now 
consider the clmical details m this girl’s case as thej’’ were re- 
vealed after she entered the hospital The most impressive 
event that occurred was the development of a typical attack of 
acute rheumatic fever, polyarthritis — ^with hot, tender, swollen 
knees and shoulders filled with the turbid fluid j'ou saw taken 
from the nght knee — ^and great prostration 

The examination of the heart showed the murmurs abo\e 
mdicated, enlargement, and arhythmia The electrocardiogram 
show'cd an occasional ventricular extrasystole and shghtlj' de- 
layed conduction 



ENDOCAPDUnS 


817 

This case was definitely shown to be not a case of bactenal 
endocarditis by the bactenologic studies 

The blood-cultures, repeated on three occasions, were sterile 
The unne at no tune showed any bactena or blood-cells, and a 
culture was sterile 

Here, then, we have two cases of endocarditis, one bactenal 
and the other non-bactenal The cultures were the detennming 
pomts The green color of the skin, while a very significant sign, 
IS not always present Of course, when embolism has occurred, 
there should be less confusion m diagnosis The sunilarity of 
the plitural manifestations is valuable m emphasizmg the im- 
portance of the blood-culture 

The character of the blood-culture in bactenal endocarditis 
IS umque, m that it ^ows remarkable constancy If a culture 
shows 50 or 300 colomes per cubic centuneter one day, it will 
usually show the same count for wedis Just before death the 
bactenemia becomes intense 

No such cases, where the diagnosis has been surely estabhshed, 
ha^e recovered To speak of such types of heart infection be- 
commg bactena free is to assume much What constitutes the 
diagnosis'^ 

We might have found a few colonies of green streptococa m 
the rheumatic case m one blood-culture and then none m sub- 
quent culture Such a findin g must not be considered sufifiaent 
e\ndence for calhng the case one of bactenal endocarditis Be- 
fore a diagnosis of bactenal endocarditis can be made the bac- 
tenemia must be found to be constant Most of the confusion 
rests on this pomt It is important to make it clear The le- 
sions of rheumatic endocarditis are hard, small, verrucose 
nodules, which are homogeneous and hj-alme-hke m composi- 
tion and have no hactena The vegetations of bactenal endo- 
carditis are soft and fnable and composed almost enturely of 
bactena The heart muscle m rheumatism contams Aschoff 
bodies These are not found in bactenal endocarditis without 
rheumatism The cause of rheumatism is unknown It is true 
the streptococcus is the one organism that has been found asso- 
ciated with such cases, but its causal relationship has never been 
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proved We must keep our tmnds open on this subject We 
must remember that the green streptococcus is a common vanety 
m human mouths, and the adjective “vindans” does not refer 
to a speaal kind Once the heart valve is senously injured by 
a previous disease, an mvasion of the blood-stream by these 
streptococa from the mouth, mated perhaps by tonsillitis, may 
result m implantation on the diseased valves 

Endocarditis is most simply classified by dividmg the cases 
mto bactenal and non-bactenal types Of the former we have 
several vaneties, the clmical course of each of which depends 
on the mvadmg organism When staphylococa or gonococa 
invade, the course is short and “mahgnant,” and death occurs 
usually withm a month When a streptococcus is implanted, the 
course is “subacute,” but death is certam All bactenal types 
may ulcerate Rheumatism produces the type of non-bactenal 
endocarditis Attended as it is by fever, we are prone to regard 
it as bacterial m ongm But we may find a cause for this ap- 
parently infectious process other than the streptococcus Sucli 
endocarditis most often proceeds to chrome changes m tlie heart 
valves which may last for many years, all the time bemg bactena 
free. 



CLINIC OF DR J CURTIS LYTER 
St Akxhonv’s Hospitai 


THE SUBACUTE AHD CHRONIC NON-TUBERCULOUS 
PULMONARY INFECTIONS 

To most every rlmirfaTi TYitli the opportunily for dose and 
continuous study of disease processes there are presented from 
time to time diagnostic problems, the solution of vhich even after 
the most mtense study of the dmical history with the evolution 
of the \anous ssTnptoms carefuUj’ dehneated, and a most care- 
fully conducted physical exammation mdudmg the various and 
u ell-recognized laboratory and roentgenographic exammations is 
seemmgly not only most difficult but impossible 

Under such tiymg and perplesmg circumstances the dimaan 
should not become unnaturally discouraged, but should, by reahz- 
mg the mtncaaes of the problem so presented, be stunulated to 
greater and greater efforts, until finally the award of truth and 
mtellectual discernment render to him not only a correct solu- 
tion, but a true mastery of the diagnostic problem 

In no field of diagnosis do more perplexmg and mtncate prob- 
lems exist than m that of the pulmonary infections So vaned 
and complex are the physical phenomena resultmg from 
infections that well tramed mdeed must be the climnan wfio even 
attempts their full evaluation 

The mabiht\ to correctly interpret the physical ptimnm PTin 
assoaated with pulmonary infections is the result of an mdefimte 
knowledge of the physics of the normal respiratory sounds, and, 
certainly, where the normal phenomena of an organ are mex- 
plamable the pathologic ^ anations due to disease must remam 
pracbcal mj'stenes 
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When once duly awakened to these facts the chniaan diverts 
his study from the pulmonary signs and seeks clianges in other 
organs and tissues tliat will unfold to him the real character of 
the pulmonary infection 

For many years it was the practice of tlie more advanced 
chmaans to consider every patient e\hibitmg a cough, fever, and 
some changes in the respiratory sounds as a case of pulmonary 
tuberculosis For this reason even today all cliromc lung mfec- 
tions are discussed m terms of tuberculosis, hence wc discuss tlie 
non-tuberculous infections of the lungs 

The conception of a subacute or chrome pulmonary mfection 
due to pneumococa, streptococa, staphylococa, or the organism 
of influenza has for its ongm the known reachonal processes dur- 
ing the acute mvasion of the pulmonar}' tissues by these organisms, 
and the apparent mabihty of the tissues m some cases to undergo 
complete resolution when once the acute process has definitely 
subsided 

The medical hterature of the past years is replete with reports 
resultmg from close and dihgent study of these infections by 
many unprejudiced and careful clmiaans In all of tliese studies 
the final conclusion was that the infections do exist in moderate 
numbers and are frequently recognizable if all of tlie lung in- 
fections are closely studied 

The study here presented consists of 8 cases observed for a 
defimte length of tune on the medical serxnce of St Anthony's 
Hospital m St Loms The study deals espeaally with tlie time 
and character of the onset, the respiratory and general symp- 
toms, the physical signs in the lungs, the x-ray findings, tlie 
changes m the blood, and the exammation of the sputum 

Onset — ^In the 8 cases 1 was of fourteen years’ duration, 2 
were of approximately nine years, 2 approximate!} six years, and 
3 w ere of three years’ duration 

In respect to the duration of the s}'mptoms tliere is nothing 
to m any way distinguish tliese infections from tubercular in- 
fections, as tuberculosis is obserx’cd not infrequently over a period 
of ten or twenty years, durmg which time there are periods of re- 
missions, exacerbations, and stationai}'' periods, conforming in 
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everj- feature studied to the dinical course of the non-tuberculous 
infections 

case gave the history of the onset being in the fall, 
winter, or earl}' spnng months Six of the 8 cases had an onset 
omilaT in all respects to that of an acute cold At its inception 
the acute infection involved the upper respnatoiy passages only 
to spread rapidly to the lower passages Following this acute 
infection there developed a subacute or chrome respirator}' 
syndrome affecting the lower passages only A dmical 
history dehneatmg an onset of this character is most valuable 
m exdudmg pulmonary tuberculoas as the cause of the chmeal 
picture 

During the acute onset the diagnosis may vaiy from an acute 
pharyngotracheitis to a marked attadc of epidemic influenza 
After a partial recover}' from the acute symptoms the patient 
is usually discharged, and may, after a time, consider himself 
well, retaimng a shght and penodic cough as the only v'estige of 
the acute illness After a variable length of tune there appear 
penodic attacks of general malaise, shght or moderate tempera- 
ture, cough, and expectoration of a vanable quantity of sputum, 
the character of which is m no way distmctive This attach may 
last from two to ten days and be followed only by a cough, which 
may be either severe or shght 

The only possible way by which pulmonary tuberculosis could 
simulate this onset and course is m that not altogether rare cir- 
cumstance wherdn a puhnonat}' tuberculosis, stationar}' or par- 
tially healed, becomes activ ated by an attach of iTif?npTiy.a or a 
more simple acute respirator}' infection After bemg thus ac- 
tiv-ated the tuberculous process runs the irreg ular and mter- 
mittent course so common m certain tv-pes of mdivdduals In 
some cases a careful study of each s}'mptom, espeaally with re- 
gard to its onset and ev olution, aids v'er}' matenaUy m Tnal-ing 
the final anal} sis and ultimate decision as to the chagnosis For 
that reason an attempt is here put forth to consider each of the 
sahent ^-mptoms mhviduall} 

Cough —Each of the S cases gave a very defimte history of 
a subacute or chrome cough, usually wome dunng the winter 
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months, during which time it undergoes many exacerbations and 
. IS assoaated with an expectoration of a large quantity of thick, 
purulent sputum The character and study of the sputum is 
considered m detail elsewhere The cough itself portrays no 
features which would enable one to distingmsh it from the cough 
or any respiratory disease, either mahgnant, circulatory, or m- 
fectious One feature which may be of passing value m ex- 
cluding pulmonary tuberculosis is the notable absence of any 
hemorrhagic tendency 

The general s3nnptoms associated with the cough uere loss 
of weight, either shght or severe, lassitude, capnaous appetite, 
varymg degrees of mght-sweats, a vanable temperature, and more 
or less exhaustion These general symptoms are mdicative only 
of a subacute or chrome infection, and are common in both 
tuberculous and non-tuberculous infections located either m the 
lungs or elsewhere Likewise, there is nothing in the develop- 
ment or the evolution of these general symptoms, taken either 
smgly or collectively, to serve as a differential basis between the 
two types of mfection The afternoon nse m temperature which 
for decades was taken as strong, and at tunes almost conclusive, 
evidence of tuberculosis, is encountered m any chrome infection 
The nse during the afternoon and evenmg does not depend al- 
together upon the type of infection, but to a great extent upon 
the physical and mental activities of the mdividual Dunng 
recent years this same afternoon nse m temperature has been dis- 
covered m chrome infections of the tonsils, teeth, gall-bladder, 
and pelvic organs, so that its ultimate value as a sign m tuber- 
culosis depends upon the exclusion of all other chrome mfections 
which at the time may be active 

Physical Signs. — ^Dunng an acute exacerbation there were 
usually the physical signs present mdicative of pulmonary con- 
sohdation as shght mcrease m the tactile fremitus, shght or 
pronounced dulness, mcreased muscular tone over the lesion, 
crackhng rales, tubular breathmg, and egophony Dunng the 
chrome stages the physical signs were not distinctive and con- 
sisted mostly of a few rUles, either localized or scattenng, with at 
times some alteration of the breath sounds More important 
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tlinn the kind of physical signs discoverable is the location of the 
lesion 

The time has passed when any differential etiologic value is 
granted to any particular sign m the lung, with very few excep- 
tions No type of rale is characteristic of a tuberculous lesion 
or any other lesion A rMe is of value only as to whether it is 
moist or dry, and then it is of pathologic and not etiologic signifi- 
cance What is true of the rale is equally true of the variations 
in the respiratory murmur, the transmission of the voice sounds, 
the percussion phenomena, and the muscle changes It should be 
granted, however, that the demonstration of a cavity in the 
absence of an actinomycotic infection is conclusive evidence of 
tuberculoas, as cavitation is unknown in the other non-tubercu- 
lous infections 

The location of the physical signs is of mestnnable value in 
arming at a differential diagnosis The presence of persistent 
physical signs m the apex of an upper or lower lobe, when taken 
m conjunction with the general symptoms delineated above, is 
suggestive, but by no means conduave eiidence of pulmonary 
tuberculosis This is the most frequent ate of tubercular le- 
aons, and changes are almost constantly found m one of the 
apices even when the most pronounced finding s are elsewhere 
Chrome non-tuberculous leaons are also found in the apices, but 
the great majoritj’’ of them are foimd m the dependent portions 
of the lower lobes While thus the location of the leaon is by 
no means pathognomonic, it neverthdess carries with it a great 
value m the final differential diagnosis 

In 5 of the 8 cases bang conadered the phyacal findmgs were 
confined to one or both lower lob^, m 1 case they were m the 
right middle lobe and m 2 cases they were in the left upper lobe 
A subacute chronic infection localized m one or both lower 
lobes should be considered non-tuberculous until it is defimtdy 
proved otherwise 

X-Ray Fmdmgs The x-ray findmgs consisted mostly of 
motthng, localized diffuse hazzmess, or penbronchial mfiltra- 
bon of various grades There is nothmg m the parbcular char- 
acter of the roen^enographic findings to serre as a process of 
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diflferentiating this from tubercular infection The location of 
the lesion as demonstrated by tlie roentgenogram is of more 
value than any specific cliaracter that may possibly be attributed 
to the tissue reaction to this infection, m so far as it is possible 
to demonstrate this change roentgenograplucally 

Smce the more or less perfecbon of the stercoroentgenogram 
as a means of eAaminmg the lungs, there have been advanced 
vanous characteristics of tubercular and other infections Re- 
membermg that aU infections within tlie lung tissue must have 
their mception and extension through eitlier tlie lymph-cliannels 
or the alveoh, it is quite improbable that tuberculosis or any 
other infection can so mvade eitlier of these avenues in a manner 
so different from all otlier infections as to render tlieir differen- 
tiation by means of tlie a-ray shadows possible The only per- 
sonal satisfacbon found m the x-ray examinabon is m confirm- 
ing the presence of lung changes, their locabon, and to some ex- 
tent the extensiveness of the lesion 

Blood Changes — ^When a lung lesion has been defimtely 
demonstrated to be present, probably the greatest assistance m 
determimng the character of the infecbon is rendered by a care- 
fully conducted exammabon of the blood 

Subacute or cliromc pulmonary tuberculosis almost always 
produces a mild leukopema with an increase in the percentage 
of the small l 3 nnphocytes, demonstrable upon a carefully con- 
ducted differenbal coimt The' total w'hite count usually ranges 
from 5000 to 7000, witli a differenbal count reveahng from 30 
to 35 per cent small Ijunphotytes An important excepbon 
to this rule is found in those cases where a secondary mfeebon 
compheates tlie clmical picture As the secondary mfecbng 
orgamsms are alw'ays the pyogemc coca, tlie blood-picture is 
usually one of a mild leukocytosis with a rather sharp mcreasc 
in the percentage of the polymorphonuclears Where this con- 
dibon prevails there are usuall}’^ tubercle bacdh m the sputum 
to clear the diagnosbc field The non-tuberculous mfeebons 
reveal m the subacute stage a rather high leukocyte count In 
one of this senes the count would reach 18,000 dunng an acute 
cxacerbabon, only to fall to 10,000 or 11,000 following the e\- 
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acerbation, and there it would remain The polymorphonuclear 
percentage m this case varied from / 8 to 88 per cent , depe n di n g 
upon the activitj* of the process 

Even the chronic types of the infection most generally will 
re\eal an mcrease m the percentage of pol 3 'moiphonuclears if 
the differential count is accurately conducted In this senes of 
8 cases, 4 cases which were essentiaUy chrome, m that they did 
not demonstrate a tendency to acute exacerbations, revealed a 
leukocyte count varymg from 9000 to 11 600, and a potymor- 
phonudear percentage varymg from 76 to 82 per cent In none 
of the 8 cases was there a leukoqdie picture falhng withm what 
is usually considered normal hmits WTiile probably there is 
no extreme disorganization of the leukocyte picture, there is 
always a marked and persistent departure from the normal, and 
when thus repeatedly' demonstrated is very, very valuable m 
makmg a final analysis of the chmeal picture 

In the 8 cases bemg considered the percentage of polymor- 
phonuclears was between 75 and 80 per cent in 4 cases and be- 
tween 80 and 85 per cent, m 4 cases 

Sputum — There was a tune when an examination of the 
sputum for tubercle baedh was the only' examination conducted 
by the ho^ital or private laboratones Dunng these tunes the 
failure to discoxer tubercle baalh m the sputum, regardless of 
how copious the sputum or what its character, did not mitigate 
m any' way' a diagnosis of pulmonary' tuberculosis Today this 
feehng has changed imtil the absence of tubercle bacilh from a 
profuse, thick, and purulent sputum renders a diagnosis of tuber- 
culosis not only' dif&cult, but extremely doubtful 

Before the age of the laboratory achievements the dimdan 
attached great importance to the physical characteristics of 
sputum, and many classical phrases can be found m the old 
hterature describmg the physical characters of spufaiin of the 
vanous lung diseases as they were at that tune recognized 
These descriptions depict to me men of keen and accurate chn- 
ical observation as well as men who were accustomed to the 
most mtense chmeal analysis To men of this type, notable 
among whom was the great Trousseau, and later his student 
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Dieulafoy, xse owe for the physical description of the sputum of 
pulmonary tuberculosis, lobar pneumoma, bronchiectasis, and 
pulmonary embohsm 

With the advent of the present laboratory methods the study 
of sputum became not only simplified, but very accurate, until 
today no sputum exammation is considered at all complete until 
the stain for tubercle bacilh has been supplemented by Gram’s 
stam, Simth’s stam, a culture, and, as a general rule, a gumea- 
pig moculation 

Likewise no sputum is considered free from tubercle bacilh 
unless a large number of shdes from daily specimens of sputum 
have been exammed by a competent techmaan 

Where the sputum is copious, yellow, tenaaous, free from 
tubercle bacilh, and contams a great preponderance of some 
other orgamsms, usually the pneumococcus or streptococcus, tlic 
evidence is very strongly agamst tuberculosis and greatly m favor 
of a non-tuberculous infection 

In the 8 cases being considered the sputum, whicli was al- 
ways profuse and purulent, contamed no tubercle baalh The 
predommatmg orgamsms m 5 cases, as shown by both the dif- 
ferential stam and culture, was the pneumococcus, m 2 a strep- 
tococcus, and m 1 the mfiuenzal orgamsm was apparently pres- 
ent m such numbers that it was considered responsible for the 
lung changes 

Tuberculm Tests — The von Pirquet, Calmette, and Moro 
tests for tuberculosis have finally become recognized as worth- 
less, so no reference will be made as to tlieu: chmeal value other 
than to mamtam their worthlessness I do not feel, however, 
that this should also be apphed to the subcutaneous injection of 
tuberculm for diagnostic purposes The absence of any general 
or focal reaction after an mjection of 2 or S milhgrams of old 
tuberculm is noteworthy toward exdudmg an active tuber- 
culous lesion The appearance of a reaction is m nowise con- 
clusive evidence of an active tuberculosis The subcutaneous 
injection of tuberculm, then, should be considered of only nega- 
tive value Many arguments have been advanced agamst the 
diagnostic use of tubercuhn, tlie most persistent one being that 
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possible haim may result to the patient by activating a quies- 
cent process Like most other diagnostic measures, tubercuhn 
has its dangers, espeaally m the hands of the untramed or the 
careless This same criticism can apply to the x-ray, lumbar 
puncture, or exploratory laporatomy, still we would not consider 
for one moment surrendermg these valuable diagnostic aids simply 
because careful trammg is necessarj' to render them practically 
harmless Tubercuhn directed by a bram capable of knowmg 
when and how it should be used is a most valuable aid m exdud- 
mg tuberculosis 

Fmally, I widi to leave the impression that the non-tubercular 
infections of the lungs can be recognized if m every lung case the 
history, physical and roentgenographic eyammatir^Tis , and the 
blood and sputum examinations are carefully conducted, and, 
finally, if the patient is bemg studied by a bram that has been 
taught to th i nk and is inherently analytic and not given to bhndly 
foUowmg some S3^tematic routine 
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PAGET'S DISEASE OF THE BONES (OSTEITIS DE- 
FORMANS) 

Ebologj, Pathology, DiSetential Diagnosis, Prognosis, Probable 
Endocrine Ongin 

The first case I msh to present is a typical case of Paget’s 
osteitis defotmans— in fact, so typical that the diagnosis can be 
made at a glance Before calling in the patient I think it would 
be well to read extracts from Paget's description of the disease 
This description was written by the eminent London ph 3 rsician, 
Sir James Paget, m 1876, at which tune he presented S cases of 
this disease before the London Medical Chirurgical Society, it 
is so dear and concise that I fed it could not have been unproved 
upon 

“It (osteitis deformans) begins in middle age or later, is very 
slow in progress, may continue for many years without influence 
on the general health, and may give no other troubles than those 
which are due to the change of shape, size, and direction of the 
diseased bones Even when the drull is largdy thickened, and 
all its bones exceedmgly altered m structure, the mmd remains 
unaffected 

“The disease affects most frequently the long bones of the 
lower extremibes and the skull , and is usually S}’mmetncal 
The bones enlarge and soften, and those bearmg weight yidd and 
become unnaturally curved and misshapen The ^ine, whether 
bj jieldmg to the weight of the overgrown skull, or by change in 
its own structure, may sink and seem to shorten with greatly 
increased dorsal and lumbar curv es, the pelvis may become wide, 
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the necks of the femora may become nearly horizontal, but the 
limbs, however misshapen, remam strong and fit to support the 
trunk In its earher periods, and sometimes throughout all its 
course, the disease is attended with pains m the affected bones, 
pams widely vanous m seventy and vanously described as 
rheumatic, gouty, or neuralgic, not especially nocturnal or penod- 
ical It IS not attended ivith fever — ^no characteristic condition 
of unne or feces have been found m it It is not assoaated with 
syphihs or any other known constituent disease unless it be can- 
cer 

“In all cases I have seen the general appearance, postures, and 
the movements of the patients have been so alike that these alone 
might suffice for the diagnosis of the disease The most charactcr- 
isbc are the loss of height, mdicated by the low position of tlie 
hands when tlie arms are hanging down, the low stoopmg uith 
very round shoulders and the head far forward and with the 
dun raised, as if to clear the upper edge of the sternum, tlie chest 
sunken toward the pelvis, the abdomen pendulous, the curved 
limbs held apart and usually with one advanced in front of the 
other, and both with knees shghtly bent, tlie ankles overhung by 
the legs and the toes turned out The enlarged cramum, square 
lookmg or bossed, may add distinctiveness to tliese characters, 
and they are completed m the slow and awkward gait of the 
patients and m tlie shallow costal breathmg compensated by u-idc 
movements of the diaphragm and abdommal wall, and m deep 
breathmg by the uphfted shoulders ” 

Bearmg this m mmd, I would now like to present Mr S , 
fifly-nme years of age, who came under observation m May, 
1919 His family history is negative He has always enjoyed 
good health, and he says that he has never at any time suffered 
from rheumatic pams He has been a hard dnnker m his younger 
days and contracted lues when about tiventy-five years of age 
Two years ago he underwent a prostatectomy His general ap- 
pearance is so striking as to brmg back almost at once Paget’s 
description of osteitis deformans He says that he has been 
growmg shorter for about ten years Ongmally he uas 5 feet, 

8 or 9 mehes tall, at present his height is only 5 feet, 2j inches 
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The height has decreased IJ inches in the past ei^teen months 
since under our observation His head is qmte enormous, 63f 
cm m drcumference, and has been enlargmg for ten to twelve 
years Formerly he wore a No 7 hat, now a No is rather 
gmall for VnTTi His lower jau has enlarged so that now the lower 
teeth articulate J mch m front of the upper, while formerly the 
upper teeth articulated m front of the lower (pro g nat h i sm) 
There is no separation of the teeth, as m acrpmegaly The left 
side of the lower jaw is rather more thickened than the n^t — 
the head rests almost on the sternum, whidi shows an exagger- 
ated anterior curv e The spme is markedly kyphotic, the antero- 
posterior diameter of the chest is greatly mcreased, the abdomen 
IS rather short and pendulous, and the hips somewhat flaring 
The knees are bowed so that they are separated at least 3 mdies 
(formerly the legs were qmte straight), the femora are bent an- 
teriorly and laterally, and the patient’s gait is somewhat waddhng 
The arms appear rather long and the hands and Angers do not at 
all suggest an aaomegaJy The a>-ray shows great irregular 
mottled thickerung of the outer table of the doill and greatly 
thickened compact bone m the shafts of the tibiae and femora 

The second case was discovered qmte by accident This lady 
is fortj’-nine years of age, a widow, who came under observation 
about a year ago on account of a convulsive tic of the left side of 
the face of three years’ duration The f amily history was unim- 
portant, and die claimed to have enjoyed good health up to the 
onset of the spasm She had never had any headadie, vertigo, or 
rheumatic pains 

The phydeal exammabon shows a rather stout woman, 5 feet, 
U mches tall, who has a rather broad face The head seems 
rather large, but is not suffiaently enlarged to attract attention, 
arcumference of the head is 62* cm The outhne of the head is 
somewhat irregular, but this also is not striking The thoracic 
and abdommal iTscera are qmte normal and the chest is not at all 
deformed and the legs are qmte straight The general neurologic 
exammation is negative and the eye-grounds and flelds of vision 
are normal The urmalysis is negatiie and the blood Wasser- 
mann is negative 
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In looking for a possible cause for the tic it was thought iMse 
to obtain a head picture to see whether the sinuses were in good 
condition This »-ray of the head shows a great irregular mottled 
thickenmg of the outer table of the skull almost exactl}’’ similar 
to the one of the other case 

A close investigation of the other bones of the skeleton, m- 
cludmg »-ray of the tibias and femora, shows nothing abnormal 
This IS evidently a case of Paget’s disease limited to the skull 
The only other disease with which it might be confused would be 
a leontiasis ossea, after Virchow, but the late onset and x-tay 
picture would speak against this diagnosis I do not believe tliat 
the Paget’s is in any way responsible for the tic 

Sir James Paget called this disease osteitis deformans, but 
usually it IS known as “Paget’s disease of the bones ” It is rather 
rare, some 200 cases havmg been desenbed by various authors 
In many cases the disease is limited to one bone or to one 
extremity — often the head alone is affected, as m the second 
case 

The disease undoubtedly existed m ancient times, examples 
of it have been found in the Indian mounds in this country, while 
Jonathan Hutchmson (Illustrated Med News, 1889) claimed that 
a skull taken from an Egyptian tomb &owed evidence of Paget's 
disease Formerly these cases were classed with other osteopath- 
ies as examples of adult nckets, osteomalacia, etc , but Paget’s 
disease is so clear cut and a fully developed case so charactenstic 
that it IS easily separated from the rest of this group 

The etiology is quite obscure While occasional cases have 
been reported m which several members of a family were afflicted 
with it, the number is too small to warrant any conclusion as to 
any famihal influence in its causation Certain French writers 
(Fournier and Lannelongue) contend that Paget’s disease is noth- 
ing more than a late mamfestation of hereditary syphilis, although 
Xienbock and others assert that it is possible to differentiate it 
from syphihs by means of the a;-ray Paget himself asserted 
positively that the disease had nothing to do with lues, and his 
wew has been accepted by most authors 

The latest and probably most acceptable theory is that the 
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disease is due to faulty internal secretions The influence of the 
parathyroids m calaum metabolism is generally known, while the 
relation between the antenor part of the pitmtary gland and bone 
growth is generally accepted The autopsy reports are too few 
to warrant general conclusions Bartlett, however (Yale Med 
and Surg Jour , 1910), reports a case with defimte mcrease in the 
chromophil cells of the antenor part of the pitmtary gland, and 
Higbee and Elhs (Jour Med Research, 1911) report one of disease 
of the parathjToids m a case of Paget’s disease 

For the present it would seem that we really know but httle 
more of the etiology of osteitis deformans than when Paget first 
descnbed it, although the endocnne theory seems very plausible 

Pathology — The imtial process seems to be a rarefying oste- 
itis which results m resorption of bone Later there is a produc- 
tion of a poorly calcified new bone which is soft and 3 neldmg 
The bones bend w herever they are exposed to stram, which causes 
the deformities so characteristic of the disease Later they be- 
come abnormally hard and thickened, so that after years they 
may be as hard as ivory 

The skull and long bones of the legs are most frequently af- 
fected, although the bones of the spme are often involved The 
skull IS greatly mcreased m thickness, but as the deposit does not 
encroach on the cavity of the head and is entirely on the outer 
table, the mentahty remains unimpaired In passmg it may be 
remarked that at no time is there any abnormal tendency to frac- 
tures present diffenng m this regard from fragihtas osseum 
The »-ray shows an irregular mottled thickemng of the glmll and 
a great mcrease of the compact part of the long bones mvolved 
which IS said to be characteristic of this disease It is difficult 
to obtam good »-ray pictures of the skull, as the softened condition 
of the bone allows the rays to penetrate too easily to give good 
contrasts 

Differential Diagnosis — A fully developed case is so charac- 
teristic that the diagnosis can be made at a glance Osteomala- 
da and carcmomatosis may cause difficulties, although the x-ray 
would help to make the (Merentiation When confined to one 
bone a luetic periostitis may ha\e to be considered 
\oi 4 — S3 
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Prognosis — ^The disease is slowly progressive as a rule, but 
probably only indirectly shortens life 

Now a word in regard to the treatment of these cases In view 
of their probable endocrine ongm it would seem as if some at- 
tempt at treatment by means of organotherapy (antenor pitmtary 
and perhaps parathyroid) would seem mdicated 
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CAEDIOLYSIS FOR CHRONIC MEDIASTINOPERICARDI- 
TIS, WITH REPORT OF 2 CASES AND REVIEW OF 
LITERATURE TO DATE* 

We present today a case of chronic mediastinopencarditis 
with the report of another case and a bnef review of the literature 
to date 

This patient, our second case, is A T D , a female* thirty- 
eight j ears old, who came under our observation first m 1898 in 
consultation mth Drs McCandless and Neuhoff, at St Mary’s 
Infirmary She u as then m an extreme condition of cardiac de- 
compensation from mitral insuffiaency' resulting from polyar- 
ticular rheumatism starting one year before All the usual 
remedies had been tned inthout result We were at that time 
interested m the mtroduction mto this aty of the artificially 
prepared Nauheim baths, and the above-named phy'sunans de- 
sired to haie these tried m their case Notinthstandmg the 
patient was almost monbund, we started her on a Nauheim 
course, not, however, promismg any results, and were astounded 
at the good effect of the treatment from the start, for after the 
first few baths she obtamed refreshin g sleep which she had not 
enjoyed m weeks, and, m a word, after twenty-two baths given 
eveiy other day her extensive general anasarca had vamshed and 

* A clinical lecture deln-ered before the Senior Class of the Washington 
Umversitj Medical School, in Barnes’ Hospital, Maj 27, 1920 The author 
desires to acknowledge his indebtedness to Dr George Dock for manj ^•aluable 
suggestions, to Drs H H Shackelford and Herman Schussler, Jr, for 
kindl> help in the report of the cases, also to Drs E C Ernst and Sherwood 
Moore for \'aluablc aid m the *-ra> studies of the cases, and to Barnes’ and 
St Luke’s Hospitals for their generous co-operation m the observation of 
the patients 

S3S 
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her cardiac compensation had been so completcl)’- restored that 
she has been able to work steadily at her trade in a book bind- 
ery for fifteen years until the onset of her present trouble 

She reported her continued good healtli for a time after leav- 
ing St Mary’s Infirmary, but soon was not heard of any longer, 
and was not seen again until shortly after February 20, 1919, 
when, while making my ward round at Barnes’ Hospital, I came 
^ to her bed, when she was found presenting an entirely new symp- 
tom-complex, for instead of being then generally w'aterloggcd, 
as she was in 1898, she manifested an extensive ascites ivitliout 
practically any edema of the lower extremities — an utterly differ- 
ent problem than tlie one encountered in the first illness 

Her present trouble dates bade to March 23, 1913, when, 
while walking fast to reach home on a very wmdy day, she was 
suddenly seized with such severe dyspnea as to make it necessary 
for her to stop several times on the w’ay to get her breath, and was 
unable to sleep lying down during the folloiving mghts She 
was able, how'ever, to return to w'ork in a few days, but was 
again forced to stop work the following July, and her disabihtj 
has been constant since then In January, 1914 her abdomen 
began to swell, without any edema of feet, and required para- 
centesis m July, 1914, when 3 gallons of fluid were removed in 
two sittmgs Since then, up to date, she has been tapped about 
twenty tunes, and the last two years has required this operation 
at intervals of every five or six weeks Ever since the onset of 
present trouble, until within the last few wxeks, she has rc- 
qmred being propped up in a sitting position in bed in order to 
obtam sleep In May, 1918 a modified Talma operation was 
made, based on a diagnosis of hepatic arrhosis, but without any 
benefit, and her pliysiaan. Dr C A Wood, of St Joseph, Mo , 
who was present at the operation, in a letter to Dr Dock stated 
that “the pentoneum was perfect smooth, no ewdence of tuber- 
culosis, no fibrosis of capsules of hver or spleen, both these organs 
looking, in fact, as normal as he had ever seen tliem " 

As to her previous histoi^’’, besides the attack of rheumatic 
fever in 1897, she had measles m childliood and an attack of in- 
termittent fc^cr at ten years of age No tonsilhtis or cliorca 
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of her first attack of cardiac decompensation from vahailar dis- 
ease could be excluded from tlie presence of ascites, Milli an 
absence of general anasarca Peritoneal tuberculosis could also 
be excluded, first, on the finding of tlie peritoneum normal at the 
time of the making of the Talma operation, second, on the ab- 
sence of fever and emaciation, third, the long course of tlie disease 
Laennec’s cirrhosis of liver, first bj’’ the absence of any etiologic 
factors, as alcohol, use of strong condiments, etc Second, bj 
the absence of progressive loss of n eight and strength during a 
period of sue j'ears 



Fig 79 — Case II April 23, 1919 Before cirilioI>sis After 10 cc 0 / 
digitniis Shows luricuhr fibnllnlion T-Ma\c in\ertcd in II and 111 


Cirrhosis due to chronic hepatic stasis I believe is not gener- 
ally recognized by patliologists, so that by exclusion the diag- 
nosis had to be chrome mcdiastmopericarditis J3ut, inasmuch 
as the ^-ray findings ncre ncgatixc and the physical signs not 
entirely tiTiical, no did not feel justified in operating, so patient 
returned to her home 

Later she reported her condition as gradually growing worce, 
so she again came for treatment, going this time to St Luke’s 
Hospital December 6, 1919, •nhere we were not onh able to con- 
firm our former findings, but cicn fortunate enough to obtain 
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fiuoroscopically definite e\idence of adherent pericardium, m 
our bemg able to see distmctly a tuggmg upward of the dia- 
phragm with each carchac systole * 

Roentgenologic Ftndings (December 19, 1919) — The fluo- 
roscopic exammation of the ch^t shows evidence of an mcrease 
m the heart shadow both toward the right and left margins, more 
pronounced toward the nght side The general cardiac enlarge- 
ment is irregular and very suggestive of pencarditis with effusion 



Fig so 


Howeier, further observations do not reveal the usual charac- 
tenstics of flmd within the pericardium The cardiac pulsaUons 
could be clearlj observed, and the position of the heart was 
unusuaUy high m the chest cavitj It w as v ery apparent dur- 
ing deep inspiration, that the left diaphragm was more or less 
fixed toward the apical shadow of the heart, being pulled upward 
or tugged in Evuichromsm with each heart throb These obser- 
vaUons were observed to be more pronounced followung rotaUon 


*Uc ha\e not met \Mth any allusion to thi 
on the diaphragm in the literature 


s sign of sjstolic tugging 
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of tile patient in tiie senii-obhque position, n Jiile tiic apex shadow 
w as in close proMmitj to the fluoroscopic screen This (tugging) 




Hg SI — Cnsc II Taken Dec 19, 1919 I’rcoperitne nfliognin 
Note the high position of the heirt «iInclow, and the gtnrni cnrthic tnlnrgt 
ment townrd both the right and left side Oblique dnnitttr of the heart 
shadow measures 19 cm Left aentncle shadow 10 cm Uight auricular 
margin S 2 cm Total transaerse diameter IS 2 cm T irgtt p'atc distance 
1 mcltr Left cardiodiapliragnntic tug was distinetl) observed under the 
fluoroscopc in the region of the left diaphragm 


was accentuated during deep inspiration, forcihh jiulling the 
left diaphragm for a disl ince of at least S cm with each puKation 
of the heart Further obscnations along the heart margins did 
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not re\eal similar fixations Tvith the excepbon of the area along 
the left supenor ventncle border of the heart Hovrexer e 
fccabon rras not ^ er^ marked and not nearly so graphic as 
ohsen ed m the apical region of the heart The postenor medi- 
astinal space density -was defimtdy increased 




Tjg S2 — Case n, sho^ving inasroa in cardiohsis Operation and ab 
domtnal distention with, ho'never, good general nutrition, which latter 
condition could hardU be present if ascites uere due to an\ other cause 
than chronic mediastinopzncarditis 

The radiographic ohsen ations corroborated the abo\e find- 
mgs with the exception of the fluoroscopicalli obserxed left 
cardiochaphragmatic tug The actual fixation could not be 
xnsuahzed upon the radiographic plate 

We were further able to exclude tuberculous pentonitis 
through a negatixe moculation of the peritoneal fluid mto the 
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gumea-pig Operation \\ as therefore at once ad\ ised, ^\ Inch as 
done b}' Dr H G hludd, Januar}' 21, 1920, \\itli local block 
anesthesia, without the least shock or pain A resection was 
made of the third, fourth, and fifth left ribs and cartilages from 
tlieir sternal articulations to slightlj' bej ond the limits of cardiac 
pulsation to the left of the sternum As soon as the rigid bon}' 
wall over the cardiac area m as remo\ ed, a distinct and e\tcnsi\ c 
pulling in of the soft parts •with each s} stole of the heart could be 
seen, showing w hat difficulty tlic organ must ha^ e encountered 



Fig S3 — Case II May 20, 1920 Four and one half months after 
cardioljsis Dcforc inassnc dose of digitalis Shows auricular fibrill ition, 
rate 150 T-wavc inacrlcd in III onl> 

before the operation in attempting a complete s} utolic contrac- 
tion 

Patient was returned to bed in excellent condition, but un- 
fortunatel} soon dc\ eloped what was undoubtedl} an influen/al 
pneumonia, which she, howexer, weathered well, temperature 
coming to normal and com alcscencc setting in Januar} 29, 1920 
Since this latter date her improxcment has been rem.irkablc, 
she herself stating that she feels like another woman She can 
now he flat m bed and sleep all night — something •'he has been 
unable to do since the onset of her present trouble Sbe Ins now 
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no dj-spnea while at rest, is sitting up m chair daily for betvreeu 
one and tw 0 hours, and she had gone o\ er eight weeks before last 
tapping, and w ith less discoinfort than for sei eral months, and 
since her last tapping, a httle over one week ago, the circumfer- 
ence of her abdomen had reduced ^ mch Her phthalem has 
risen from 38 pet cent for two hours (Figs S3, 84) December 
6, 1919, to 52 8 per cent on !Match 20, 1920 



Fig 84 


^ Such was her condition when presented at the rlimr on May 
27, 1920 A stud\ of her record to date deielops the following 
points of mterest 


?anice&tesis record 

December 30, 1919, 4750 c c 

January 10, 1970, 2500 “ 

OperaUoti Januarj 16, 1920 
March 6, 1920, 5250 c c 

April 11, 1920, 6350 “ 

April 30, 1920, 6500 '* 

JuK 7, 1920, 2160 " 


Abdominal measutement record 

March 14, 1920, 36 inches 

-April 24, 1920, 38 " 

Maj 14, 1920, 39 " 

June 28, 1920, 37 ‘‘ 

Jul> 14, 1920, 38§ " 

August 17, 1920, 3^ •' 
October 12, 1920, 34| " 
October 23, 1920, 341 *' 
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So that while for a period of two years antedating cardiolj'sis die 
h.id required lapping every iiic necks, slic has non gone o\cr 
twelve weeks w'ltliout paracentesis, and her abdominal measure- 
ment has reduced from 39 inches on hfay 14lh to 341 inches on 
October 23, 1920 

'J’he behavior also of her heart tow'ard a massn e dose of digi- 
talis before and after cardio^sis as shonn in tlie diuresis charts is 
also of great interest, for before operation the digitalis elTect 



I ig 8S — CifccII June S, 1920 Fne nioiithii 'iftir iinlioIjMs \Milii 
10 c c of cligitniis linl helped to restore eonipen'< ilion Shows niiriciilu 
tibntl ittoii, ntc SO 1-n ite ineertcd m 11 and III (digitihs cfficl) 


can be shown onlj in removal of a small pulse dtlicil aiul a slight 
slowing of apevrate, and with but slight diuresis, while after 
operation we not only ha\c a slowing of pulse .iiid obliteration of 
pulse deficit but also a definitely marked diuresis 'I he cfiect of 
digitalis before operation was, IheTcfore just suflicienl through 
influence on ^agus, to prc\cnl a great number of imjnilsts from 
getting through the Ills bundle, thus ciiiibling the \cntricle to 
rest and thereby to send more ventricular waves through to the 
w rist, and y ct these v eiitricukir conlnictions w ere only siiflieicntly 
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Strong to slon the rate and remove the pnlse defiat, but not suffi- 
cientlj forable to ongmate effective systoks faom the stand- 
point of xe-Ktabbshing the compensation until the heart musdes 
uere reheied of their handicap by the operation of cardiolysis 
(Figs 85, 86) As is shown in the -r-ray plates, the heart has, 
since operation, assumed a position Ion er in the chest cavity and 
all the dimensions of the organ have been reduced, speaking for 
its having been loosened from its attachments and thereby per- 
mitted to accomplish mote perfect contractions, resultmg m the 
reduction of the dilatation 



« Case 11 Sept 26, 1920 Eight months after cardioljsis 

Ucll compensated Taking digitalis regularlj Shows auricular fibnilation, 
T-wa\c mierted in all leads (digitalis eBect) 


rate 110 


Roailgcmlogic Fwdwgs (March 20, 1920) —The fluoroscopic 
examination of the cardiac shadow followmg the cardiolysis 
operation does not show evidence of the ptexnously obseri ed left 
cardiodiaphragmatic tug 

The radiographic examination shous endence of a shght 
decrease of the size of the heart, and a rotation downward of the 
nght aunde upon the avis of the apev of the heart The obhque 

ZZ t n 8 r “ “ 2 ae 

R«Mscmhs,c (October 11. 1920) -The fluoroscopic 
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observations are similar to tliose obserxed in tlie prexious exami- 
nation reported iMarch 20, 1920 There was no exidence of the 


I 

1 

I 




Fig 87 — Ca‘!(. II Taken March 20, 1920 Postopcnlnc ndiognni 
two months following cirdioljsis operation Same case as Fig 79 Note 
that the right cardiac sliidow is lower tlnn the heart shadow in Fig 81 
The right heart shadow is rotated downward upon the apical cardiac a\is 
The oblique diameter is likewise decreased to 17 8 cm The trans\a.r'C 
diameter is likewise decreased to 17 8 cm Fluoroscopic examination did not 
show CMdence of the prexioush ob>er\ed cardiodiapliragiintic tug Target 
plate distance 1 meter 



left cardiodiaphragmatic tug 1 he lieart shadow s, bolli m ihe 
oblique and transxerse dnmeters, were further decreased in si/e 
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Tie tadioTaptac oieervatwns corroborate the 

^g^^e^Srldraraetero! the heart bmg decreased to 1, d 

cm and a trans\erse diameter to 16 S cm 



Fig 8S — Case II Taken Oct 11, 1920 Postoperative nine months 
folloamg cardiol^sis operation Same case as Figs 81, 87 Note the de- 
crease in the transierse diameter of the heart to 17 6 cm and the transverse 
dnmeter to 16 8 cm There is likewise evidence of a further increase in 
the rotation of the right side of the heart infenoriy The cardiodiaphragm- 
itic tug continued to be absent ftuoroscopically Target plate distance 
1 meter 


As to her general condition, she can now walk about the 
grounds of the hospital without djspnea, can also sleep perfectly 
comfortablj Ijnng flat on her back, and feels, in fact, quite well. 
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her limitation being only excessive pli) sical efforts so tliat she is 
being kept at the hospital solelj to preient a relapse tlirough 
some careless unreasonable efforts, until such time as her recoi er\ 
may proA e to be more thoroughl3’^ confirmed 

Chrome inflammation in and about the pericardium mai re- 
sult, first, in adhesions between the two layers of the mem- 
brane, causing obhteration, more or less complete, of the peri- 
cardial sac Second, adhesions maj'^ de\ elop betw cen the peri- 
cardium and tlie surrounding organs and structures as follows 
First, chondropericardial, fixing the heart to the costal cartilages, 
sternum, and ribs in front, second, pleuropericardial, glmng tlic 
membrane to the pleura and fixing the edges of the lung, third 
mediastinopericardial, fixing the posterior surface and especial!} 
harnessing the auricles, fourth, phrcnopericardial, or fixation to 
the diaphragm 

When the adhesions invoh e the left x entricle the disturbance 
in arculation is mainl} at first in the pulmonary or lesser circuit, 
resulting in dyspnea, asUimatic s}’mptoms, pulmonar} edema 
While with invoh cment mainly of the right \ entricle w e hax e tlie 
stasis going back directly into the great xeins, with engorgement 
of the hver, ascites, and later in extreme cases edema of lower ex- 
tremities from pressure of ascitic fluid on iliac x cins 1 liis en- 
gorgement IS gencrallx limited mainly to the portal sx stem, gix ing 
us the clinical picture of Pick’s- pscudocirrhosis of the fixer, witli 
its insidious onset, ascites rapidly recurring after puncture in- 
termissions and remissions, xxith finally signs of inx’-olx cment of 
the pericardium Pick discox ered the pcricarclitic element in his 
first 2 cases only at autopsx, but xxas able to diagnose correclh 
his third patient during fife 

In explanation of ascites occurring without edema of low'er 
extremities in this class of cases we quote from Rollcston’ “1 fit 
pericardial adhesions by contracting lead to dilatation of the right 
auricle, inferior xena caxa, and hepatic xcins, and b} this means 
free regurgitation of blood into the fix er is rendered jiermancnt 
It is possible that at the time of the primarx pericarditis inflam- 
mation spreads to the mouth of the hepatic xeins and bx weak- 
ening their XX alls leads to dilatation, and so to a freer entrx of 
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blood into tb<?Tn When once brought about this dilatation of the 
hepatic vems become permanent The brunt of backward press- 
ure thus falls on the hver, while the other brandies of the inferior 
vena cava, the renal and ihac veins, suffer less than in ordinary 
cases of chrome engorgement of cardiac ongm” Rofleston 
further states that even when the portal fissure is invaded by the 
perihepatitis the portal vem hardly ever becomes cominressed, 
as might be expected, and Hale White^ daims that if the portal 
vems were compressed or kinked the bile-duct would also be af- 
fected, and that this latter result must be very rare from the 
clinical absence of jaundice. 

On the other hand, the duucal picture may partake more of a 
chrome inflammation of the serous membranes, with effusion mto 
the pleural cavities, and asates without d^mte hver findings, 
affording the picture of dirozuc serositis or Concato’s disease 
We, therefore, have dmically two types First, Pick’s disease, 
where the dropsy is limited at furst to the peritoneal sac, the 
edema m the lower extremities foUowmg secondarily as a result 
of pressure of asatic flmd on the iliac vems, second, the poly- 
serositis resulting from an extensive chronic inflammation of the 
serous membranes with chronic hepatitis (ice hver of Curshmann) 
and chrome peiisplemtis With type two we, of course, are not 
concerned, as the operation of cardiolysis can do nothmg for such 
cases 

Hutenal m 1895 described a form of hver arrhosis of cardiac 
ongm 

Fredel Pick (1896) m Pribram’s cfanic called attention to cases 
f'iunmg the course of primaiy hepatic cirrhosis with ascites, he- 
patic enlargement, shght jaundice, general weakness, and dysp- 
nea, occasionally enlargement of superfiaal abdominal vems and 
^ema of feet, but devoid of any speaal cardiac features, so that 
discoverj of adherent pencardium m his first 2 cases ramp as a 
surprise The hvers m these cases showed both mterlobular cir- 
rhosis and chrome perihepalitis (ice hver of Curdunarm), the 
pentoneum was thniened, and chronic pensplemtis was present 
Flesch and Sdiossberger* were able to reproduce the condition 
m dogs e.xpenmentaUy Their work has been confirmed by 

^OL.4— 54 
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Hess, 0 ,®who has ako produced cyanosis and cirrhosis of thehver 
by suturing the infenor vena cava to the diaphragm 

Dunn and Summers state that with this syndrome we have a 
chrome stasis of the liver and portal system and formation of an 
indurated (arrhotic) nutmeg hver 

Quotmg RoUeston agam “The hver (m pencarditic pseudo- 
cirrhosis of the hver) shows marked chrome venous engorgement 
ivith very irregularly scattered islands of fibrosis Much of this 
apparent mcrease m the amount of fibrous tissue is due to atrophy 
of the hver cells, allowing the existing fibrous tissue to come into 
prommence There is perhaps a httle active proliferation or 
fibrous hyperplasia, and by careful selection areas resembhng 
multilobular arrhosis with addition of chronic venous engorge- 
ment can be found m nucroscopic sections Taken, however, as 
a whole, the amount of fibrosis is scanty and may be absent in 
considerable areas Under the capsule there is extensive atrophy 
of the hver cells and fibrous replacement If microscopic exami- 
nation was hmited to a seebon from this part of the liver there 
would appear to be extremely marked fibrosis, but the extent of 
the fibrous change is limited to a small area under the capsule 
It is, however, enough to produce very defimte opacity and, as 
has been already pointed out, imitates chrome umversal penhepa- 
bbs The two condibons are, however, enbrely different, for 
in chrome umversal penhepabfas (iced hver) the fibrosis is on the 
outer surface of the capsule The hver thus shows the changes of 
chrome venous engorgement with rather more sporadic fibrosis 
than IS usually present m simple hepabc stasis, but there is no 
tendency to compression or narrowmg of the branches of the por- 
tal vem as in genume portal arrhosis Although there is, as a 
rule, no genume cirrhosis comparable to portal arrhosis in cases of 
ordmaiy adherent pencardium, it appears from Diemar’s^ and 
Wells’® figures that when calcificabon occurs m an adherent 
pencardium well-marked hepabc arrhosis is found m the great 
majonty of cases What relabonship, if any, exists betuccn 
calcified pencardium and hepabc arrhosis is unknown ” Rol- 
leston IS thus quoted at length m an effort to clear up m a way the 
hotly contested quesbon as to whether or not true hepabc cir- 
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rhosis results from diromc mediastmopencarditis, for should the 
asates he due m this disease to genmne arrhosis of the hver, 
then the operation of cardiolysis would be powerless to afford any 
rehef 

As to the etiology of chronic adhesive pencarditis, the con- 
dition naturally results from acute and chrome pencarditis, and, 
therefore, the longer the course of a pencarditis, the more apt 
are adhesions to result Hence the great importance fr o m a 
prophylactic standpomt of making every effort to control pen- 
carditis as qmckly as possible 

In regard to the mddence of the disease, Wilham H Smith* 
found 62 cases of adherent pencardium m 3053 autopsies at 
Massachusetts (General Hospital durmg the years 1897 to 1913 
or 002 per cent Dr Joseph C Roper“ found from January l’ 
1909 to January 1, 1913 30 cases of adherent pencardium m 750 
admissions annually at St Mary’s Free Hospital for children 
or 004 per cent Breitung^ found the condition present m 156 
of 324 cases of pencarditis, or m a fraction more than 48 per 


Thirty-four per cent of Sears’ senes of adhesive pencarditis 
wCT^accompamed by vanous forms of valvular disease of the 


sho^S^^^ pencardium, accordmg to Hirschfelder,« as 
sac^^ ^ ^ complete obhteration of the pencardial 

great as to cause a fatal ^Lul^^ “‘"■y 
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and the heart failure complete, espeaally where rehef through 
operation is too long delayed 

Tuggmg of the adhesions on auncles and ventnclcs may act 
as mechamcal stunuh and produce an extrasystohc arh)^imia 
which m itself hinders the circulation The condition develops 
msidiously, as a rule, and may so continue for months or years, 
the patient su0ermg only when indulgmg in overe\ertion 
The physical signs are filling of cervical vans durmg inspira- 
tion, also pulsus paradoxus, both Kussmaul’s observations 
Broadbent’s” sign, or that of visible retraction synchronous with 
the heart systole of the left back m the region of the tenth and 
eleventh mtercostal spaces Accordmg to J H Broadbcnt,** 
systohc retracbon of interspaces alone may be due to atmospheric 
pressure, espeaally when the heart is hypertrophied, but when 
the costal carblagcs or lower end of the sternum are dragged m, 
there can be httle doubt as to the diagnosis, as atmosphcnc 
pressure could not accomphsh this result This sign is often 
most marked m deep inspirabon when the diapliragm is 
tense 

The movement durmg respirabon of the border of the lungs 
overlapping the heart, wluch is normally 2 to 3 an , may be re- 
duced to 1 cm or may absolutely disappear This sign, though, 
may be due to pleural adhesions without any pcncardial mvolve- 
ment — such cases, however, are very rare 

Diastohc shock or rebound accompanymg the second sound 
(Broadbent) is an important sign 

In the diagnosis of chrome adhesive pericardibs, according 
to J E Summers,'® the cardmal diagnosbc signs are systolic 
retracbon of apex, the diastohc shock, epigastric-diaphragmabc 
tuggmg, Broadbent’s sign, and cardiac and pulmonary immo- 
bihty 

The first a:-ray demonstrabon of pericardial adhesions nas 
made by Montz Benedikt'^ in 1897 Stuertz'* showed tlie 
margins of the pericardium pulled outward or downward dunng 
mspirabon a-Ray shows mcdiasbnal and diaphragmabc ad- 
hesions clearly and points out operabve mdicabons 

Operafave Treatment — On this subject Sir Chfford AlbuU'* 
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said at the German Congress of Ihtenial Medicme m 1904, - 
“Brauer presented 3 patients relieved by cardiolytic resection of 
nbs and cartilages, Mornson“ showed a case with good results 
to Harveian Soaety m November, 1909 Operation seems m- 
dicated if there be strong retraction of the nbs and distressful 
heart or dropsy and d 5 rspnea, not reheved by ordmary means, but 
it reqmies much care and expenence Momson’s patient when 
I saw her was evidently much reheved and did not hesitate thank- 
fully to say so ” 

J E Summers, Omaha, Neb , says cardiol 3 rsis (Brauer“) or 
cardiathoracol37sis (Kocher) has found no favor m Amenca, and 
why he cannot understand, as the operation is based upon good 
mechanical prmaples, is not difficult of execution, neither has it 
a high mortahty Accordmg to Brauer, “whenever m pencar- 
dibs the heart becomes adherent to the mediastmum, pleura, 
and chest wall, a great burden is added to the work of the organ 
In systole it tugs against the bony chest wall, every beat being 
a stram on its musculature, but the more evident the sign of 
the better the condition of the heart muscle and the 
more surely will rehef come if the overlymg ngid bony wall be 
removed, changmg it mto a movable elastic structure formed 
solely by musculocutaneous flaps Internal adhesions of the 
pencardium to the heart may not of themselves be of great mo- 
ment and usually are difficult to diagnose, but if, with their 
occurrence, the. pencardium itself becomes adherent to the 
naghbormg organs, as the mediastmum, diaphragm, stemo- 
ondrocostal wall, the function of the heart will be mterferred 
m a degree comparable with the elastiaty of these ad- 
esions It IS in these latter conditions, before the heart muscle 
IS worn out, that Brauer proposes the operation of car- 
® y^, so that the patient must be one whose heart still re- 
spon s to medication and rehef from all stram ” 

a- paper by Roux and Berger a** full discussion of Brauer’s 
^erabon and of its results obtamed to date may be found They 
certam cases the effect has been frankly bad or noth- 
® ^ Ne\ertheless the success of the operabon m the 
er number of cases is acknowledged In 21 cases clearly 
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favorable results have been obtained Amehoration was even 
noticeable during operation in some of the cases, and imme- 
diately after operation the asystohc condition with dyspnea and 
edema disappeared However, m other operations the amehora- 
tion was more tardy, and m certam cases the condition was even 
aggravated immediately after mtervention, but httle by httle a 
progressive amehoration took place, the palpitations, edema and 
asates, and enlargement of hver gradually dimimshed and some- 
tunes disappeared entirely, and a number of these patients who 
had been condemned to inactivity were soon able to take up 
their occupations 

“Petersen and Simon have done Brauer’s** operation suc- 
cessfully m 3 cases The object of the operation is not to free 
the adhesions, but to render them harmless Petersen advises 
that we should begin the operation by exasmg three nbs, and 
then, if necessary, remove a porbon of the sternum Very care- 
ful hemostasis is necessary, for the pabent when operated on is 
usually very weak, but his circulabon soon regams its sbength, 
and hence hemorrhage and the formabon of a hematoma may 
supervene 

“P Lecene"' has collected 20 cases of cardiolysis performed by 
various German and Enghsh surgeons where there was no opera- 
bve mortality, and the results were notable and durable Alter 
operabon the heart became regular, dyspnea ceased, the vanous 
forms of visceral stasis gradually disappeared, and a relabvcly 
acbve life became possible ” 

A pabent aged eighteen years operated by von Beck'* was m 
perfect health two years after operabon and able to do gymnasium 
work 

Umber’s" pabent operated by Fntz-Komg was reheved for 
two and a half years 

Damelson’s'* pabent, twenty years old, a butcher, was able 
to resume his work again mne months after operabon 

Kuttner’s case, after haMng been in a desperate condibon, 
had no pam and was able to resume work sl^ months after opera- 
bon Another pabent of Kuttner’s aged tuenty-one years i^as 
enjoymg life five months after operabon 
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In one of Schlayer’s patients the rdief continued at the end 
of SIX months 

There are 7 cases of failure One of these, Schayler’s case, 
died twelve hours after operation from progressive heart failure 
In Poynton and Trotter’s® case temporary improvement, 
but fatal ^mptoms later appeared Of the 5 others, 1 was re- 
he\ ed by operation, but was comphcated by mitral insuffiaency. 
In another the mdications for operation had not been present, 
as autop^' showed simple adhesion of the two leaflets of the 
pencardium, with no other comphcating adhesions, and was 
besides submitted to decapsulation of right kidney, splenopexy, 
hepatopexy, and omentopexy In the 2 cases operated by 
hajars the mdications were not clearly present, and the first 
died one month and the second two months after operation 
Roux-Berger®* conclude, “If Brauer’s operation is used only 
m cases which are clearly justifiable one will be right in expect- 
ing good results, that is, immediate great rehef, and, in truth, 
in a great number of cases a permanently successful outcome ’’ 
Summers has collected 38 instances of cardiolysis^up^to 
June, 1913, done m Germany, England, and France Up to the 
same date, however, m this coimtry he had been able to find 
not one, so that his own 2 cases are the first published ones m 
this countrj’ Ih September, 1913 John C Roper reported a case 
at Sl Maij^’s Hospital on whom cardiolj’sis was made by Dr. 
Dowd without, however, much benefit, and the report of which 
could not be found 

Hirschfelder’s*’ report of his case follows 
Case of adherent pericardium The followmg very typical 
case was under the writer’s care m the City and County Hos- 
pital of San Francisco (As the original history was lost, these 
notes are taken from the article of Lehmann and SchmoU, who 
® Prenously published the case ) 

A,, engmeer, twenty-three jears old, entered the" hospital 
romp ammg of headache, nausea, and shortness of breath J.lHe 
ad rheumatism six years before admission, and then^had 
heart Smce then he had had two^attacks i)ur- 
e past few' \ears he has been subject to periods of heart 
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failure with dyspnea, during which he is frequently depressed 
and sometimes even mamacal 

The patient’s hps, ears, and extremities are deeply cyanotic 
The pulse is irregular, with numerous extrasystoles, many of 
them meSectual The apex impulse (s3^tohc protrusion) is 
visible m the sixth mterspace 3 cm outside the mammiUaiy hne, 
beyond which there is a well-marked systohc retraction of the 
mterspaces m front and back There is also systohc retraction 
of the nbs and costal margm (Broadbent’s sign) The apex is 
fixed and does not move with change of position, but the area 
of flatness changes durmg respiration (movement of the lung 
border) There is well-marked pulsation over the right ventncle 
Dulness extends above to the third nb and 3 cm to the nght of 
the nght parasternal hne A loud presystohc rumble and a loud 
S3istohc murmur are heard over the apex The second pulmonic 
IS markedly accentuated Both sounds are heard with the 
extras5^toles 

The lungs are clear except for dulness and bronchovesicular 
breathmg at the left base behmd 

The hver is greatly enlarged and readily palpable, but there 
IS no pulsation There is some edema of the feet 

Cluneal diagnosis Left-sided pleun^, adhesion of the pen- 
cardium with the postenor surface of the heart, mediastmum 
and diaphragm, mitral stenosis, and insuffiaency 

Exammation with the fluoroscope showed the heart to be 
dilated to nght and left There was a marked angular protru- 
sion along the nght border of the cardiac shadow In this region 
the outhnes of the shadow are less sharply defined than usual, 
mergmg mto the hver and vertebral shadows The diaphragm 
IS equally high on left and nght, movmg less on the latter 
The patient’s condition did not improve under rest and digi- 
talis He often had mtense precordial pains On one occasion 
he was subject to defimte hallucmations, imaguung that he san 
hons, tigers, and other bnghtly colored wild animals spnnging 
to and fro upon the floor of the ward and over his bed, though 
he nas at the time otherwise rational, and even realized that it 
was an hallucmation He w as placed m a sohtary cell for twentj - 
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four hours at his own request for fear of doing personal ^'lolence 
to the persons about him 

His condition became so much worse that cardiol3^sis was 
deaded upon as a last resort, and was performed by Professor 
Stillman The nbs were resected over the precordium and the 
pencardium opened m esploration The heart was m^erywhere 
covered with adhemons, which over the antenor surface of the 
heart consisted of strands about 1 mch long There was no 
fibrinous exudate and no flmd The patient took the ether 
badly and became extremely cyanotic The shock of the opera- 
tion did him evident harm, for durmg his entire sojourn after 
that he felt e\'en worse than before The wound itself caused 
him no trouble and healed per pnmam The patient left the 
hospital three wedrs after the operation, in spite of advice 
Smce the above 2 cases a review of the hterature to date 
shows no new cases reported except the 2 we present, which are, 
therefore, the fifth and sixth Amencan cases respecbvdy 

CaseI— •J,E Summers J F , twenty-rune years, P H, 
diphtheria with paralysis at eleven years of age Illness began 
three years before, with bloating, tirmg easily, and dyspnea with 
effort Grew rapidly worse, was soon mcapaatated Could not 
sleep excqit in sitting posture Marked venous collapse in neck 
Slow retraction of apex, with a rapid diastohc thrust of left 
costal arch Broadbent’s sign present. Marked diastohc shock 
on palpation Cardiac outlme of dulness fixed, and lower border 
0 eft lung did not move with respiration 

Cardiolysis March 13, 1912, both to imtether heart and give 
^'crtrophied heart more room Third, fourth, fifth, and sixth 
s removed with penosteum and pencondnum from sternum 
^ ^d, givmg a wmdow 5 inches from above downward and 
2 inmes from withm outward Operation followed by a mild 
ron opneumoma wMch disturbed a httle the cardiac compensa- 
^ ^®®^'’®’^cscence uneventful and man was (June, 1913) free 
rom a the distressmg symptoms for which operation was done 
e recommends removal of periosteum 

^•ler report on Case I Patient went along with his work 
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for four years with practicallj' no decompensation Then a 
severe attack of decompensation set in, returned to hospital, 
but treatment did not influence heart, and he died four years, 
ten months after operation Autopsy showed usual fixation of 
the pencardium m a broad mediastinal pencardifas No adhe- 
sions between pencardium and epicardium, the latter over the 
left ventricle much thickened, however, mdicafang possible early 
adhesions to the pencardium Heart not enlarged Valves 
normal and competent No coronary or aortic change Spleen 
and hver showed marked passive congestion Kidney — engorge- 
ment of vessels of glomeruh and cortev Marked parenchy- 
matous degeneration of proximal convoluted tubules History 
after death disclosed penodic attacks of inflammation of ton- 
sils, after which heart suffered 

Case H — Summers Young lady twenty-three, four years 
before had dyspnea, edema, pencardial pain History of rheu- 
matism Examination Thm, anemic, shghtly cyanotic, peri- 
cardial fnchon sound over precardia, systohe murmur at apex, 
apex m antenor axillary hne Veins in neck widely congested 
and cord-hke Orthopnea, hver enlarged to umbiheus, ascites 
and edema of feet and legs Lungs rSles over bases No fluid 
Under treatment edema disappeared and pericardial rub sub- 
sided , then a distinct precordial retraction was mamfest Broad- 
bent’s sign was present 

Compensation restored and hver returned to normal size 
Operated December 14, 1915 Large sections of third, fourth, and 
fifth nbs were removed from the sternum out When the nbs 
were cut away the whole heart fell from the chest nail and 
foimd the place made for it Operation followed by suffocating 
pulmonary edema, which threatened life, but this gradually 
disappeared Followmg this, however, a rather general edema 
developed, which did not dimimsh under digitalis, although the 
heart seemed to be m good shape Tappings, however, became 
less frequent, and she was able to go dn\nng in auto and later 
drove car from Omaha to Denver, and also made a trip across 
Rockies, reaching an elevation of 12,000 feet without trouble 
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She continued thus to overtax herself until October 31st, when 
she was forced to return to hospital d\mg suddenly November 
15th Autops}' showed a heart that nearly filled left pleural 
caMt} with extensive adhesions, hver was enormously enlarged 

The historj" of our first case wras as follows 

Female forty-one jears, admitted December 9, 1918 to 
Bames Hospital PreMous diseases Rheumatism, muscular (no 
arthntis) at se^enteen years Severe ‘Tbronchitis” with hem- 
ophsis at seventeen or eighteen — probabh- pneumoma Spon- 
taneous miscamage at se^ en months in 1913 Shght edema of 
ankles at that time Thirteen daj's after imscamage w as tapped 
Edema of ankles w as probably due to pressure on ihac vems of 
the asates 

Si-mptoms Dispneic ten years, ever since first labor, when 
she was orthopneic Palpitation, edema of ankles, asates 
Tapped seieral times preiuous to entrance to hospital First 
tune, 1913, again October 17, 1917, March 18th, June 18th 
September 18th, Xo^ ember 12th, 18th 1918 Pencardial pam 
radiatmg to shoulders Xo \ertigo, no cough no flushmg, no 
tainting Blood-pressure 148/70 Exammation Lips and 
finger-nails shghtly bluish, not much edema of lower extremities 
some on postenor part of thighs — all of which disappeared 
Li\ er 8 cm below costal raargm m mammary hne, not nodular 
Spleen not palpable Abdomen large, rounded tense Not 
tender Umbihcus obhterated, no masses felt, w ell-defined per- 
cussion wa\es Promment -venous pulsation m neck Chest 
Some diimnution of fremitus and breath sounds, also some dul- 
ne«s ov er base of nght pleura postenorly, otherwise negati\'e 
Heart Outhne of cardia dulness right 44 cm , left, 16 cm in 
fifth mtercostal space Pomt of maximum impulse 13 cm out 
tn SLXth space Absolute irregulanti Aortic sistohc and 
diastohc and mitral svstohc murmurs no impression of mitral 
presv stohc or of Fhnt murmur Dulness of heart does not shift 
to left as patient turns to left Onlj 1 cm change m absolute 
cardiac dulness on deep inspiration S> stohc retraction m region 
of apex no epigastric retraction Pleural rub at second and 
third nght costochondral junction on sitting up Capillarv 
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Department op Internal Medicine, Washington University 
School of Mediohe, Metabousm Laboratories 


THE USE OF 5 PER CENT. VEGETABLES IN THE TREAT- 
MENT OF DIABETES MELLITUS 

Restriction of the carbohydrate foods m the treatment of 
diabetes has been practised smce the tune of the discovery of the 
disease The use of the various foods as vehicles for this restnc- 
tion is rather mterestmg The vegetables were early recognized 
as possessing httle carbohydrate, so httle, m fact, that the toler- 
ance of patients for carbohydrate was worked out by determining 
the amount of bread that might be consumed without glycosuria 
It was long beheved that some carbohydrate foods were better 
tolerated by diabetics than others, and the old hterature is full 
of the oat, potato, milk, and other cures In fact, we stiU find 
physiaans who beheve that every diabetic should be tned out on 
various forms of carbohydrate Von Noorden first used a green 
vegetable day, dunng which he allowed diabetics only vegetables 
and eggs Janeway’s strict diet is an illustration of the low 
carbohydrate or "carbohydrate-free” diet In it he makes good 
use of the green, or 5 per cent vegetables, but at the same time 
adds an overabimdance of fat So it may be seen that from the 
time when it was thought quite necessary to have bread or some 
starchy food m the diet, dimaans came to use more and more the 
bulky vegetables, and found, even m the days before the starva- 
tion or mamtion form of treatment was adopted, the value of 
these vegetables 

With Allen’s mtroduction of starvation treatment this rltmr 
followed very carefuUy his instructions as to the conduct of star- 

VOL. 4 — SS S65 
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vation Irrespective of the tolerance for carbohydrate the 
patients were starved It was very soon found out that rather 
severe aadosis followed the period of complete starvation, even 
in relatively mild cases The Rockefeller monograph on tlie 
treatment of diabetes bnngs out clearly the dangers of aadosis 
with complete starvation and makes its apphcation possible only 
where hospital faahties are available, and espeaally a well- 
eqmpped laboratory So impressed were we with the depression 
and weakness of the patients during and following aadosis tliat 
some modification of the starvation routme was thought worth 
while trying out Instead of complete starvation, with but 
W'ater, coffee, tea, and bouillon, 400 grams of the 5 per cent 
vegetables or 20 grams of carbohydrate were given The differ- 
ence was so stnkmg and the result so satisfactory tliat for the 
past five years the use of green days mstead of complete star\'a- 
tion has been practised m this chmc 

To demonstrate beyond a doubt that the carbohydrate m the 
S per cent vegetables is available to the animal, experiments with 
phlondzinized dogs were undertaken In addition, these vege- 
tables were analyzed by an enzjune, and results compared by the 
two methods In bnef , it was shown that by feeding large enough 
quantities of cabbage and cauhflow'er to completely diabetic dogs 
the extra glucose eliminated closely checked wnth the analysis by 
the diastase method It was thus demonstrated that in spite of 
the character of the starch and orgamc aads m these vegetables, 
and its association wuth a relatively large amount of cellulose, 
it was available as glucose to the ammal An important fact w as 
brought out by these expenments, namely, that the carbohydrate 
in these vegetables is very slowdy absorbed by the ahmcntaiy' 
tract It was found that to recover the extra glucose after feed- 
ing cabbage and cauhflower to diabetic animals the unne m post- 
feeding penods must be collected for tw'cnty-four hours, that is, 
the D N ratio did not return to the star\ ation level short of that 
tune An illustrative table is shown on page 867 
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PHLORIDZINIZED DOG FED CAULIFLOW’ER 


Tims fctmn. 

D N 

Extra sugar 

Sstnsriis 

6 

4 95 



6 

3 23 



6 

3 13 



24 

4 18 

17 1 

500 grains of cauliflower fed at 




beginning of period 

6 

3 55 

1 6 


6 

3 37 

0 


6 

3 31 

0 



The tune element is of extreme importance m the estunation 
of carbohydrate tolerance Thus, if a patient passes no sugar 
when fed 20 grams of carbohydrate m the form of 5 per cent vege- 
tables, he might easily show sugar if fed on the same amount of 
pure sugar or starch, the latter bemg absorbed m two to six 
hours, as shown repeatedly by various workers, while our work 
goes to show that the carbohydrate m 500 grams of 5 per cent 
legetables is only absorbed in twenty-four to thirty hours 
There can be no question that the amount of cellulose in the car- 
bohydrate foods influence markedly its absorption rate by the 
mtestinal mucous membrane The ideal carbohydrate food for 
the diabetic would be one which permitted a slow steady tnckle 
of glucose mto the blood-stream duimg the whole of twenty-four 
hours instead of the flooding of glucose into the portal sj'stem 
during the first four hours following a meal These cellulose- 
carbohydrate foods, therefore, fulfil the diabetic requirements 
better than any other of the carbohydrate foods 

The ad^ antages, as we have foxmd them, of the green day s 
over the complete starN^ation treatment may be summarized 
under fi\ e heads 

1 Star\*ation aadosis is prevented, and when present rapidly 
clears up with 20 to 40 grams of carbohy^drate m the form of the 
5 per cent \egetables As pointed out, the tnckle of glucose 
from these foods over the whole twenty-four hours supphes 
enough carbohydrate when supplemented by carbohydrate from 
body protdn to completely metabolize fat This is true even m 
the se\ crest of diabetics We ha^e never seen aadosis appear 
durmg or foUowmg star\ation when 20 grams of carbohydrate 
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in the form of the 5 per cent vegetables were fed dunng starva- 
tion days 

Furthermore, the glycosuna clears up as rapidly, m our ex- 
perience, with two or three green days as with total starvation 
The green day does not supply enough calories to prevent the full 
effects of starvation, but it does supply enough carbohydrate to 
prevent aadosis In the very severe case it may be necessary to 
progress from the green da 3 's to “thnce boiled vegetable" day of 
Joslm But very rarely is this necessary 

Tables of the laboratory findings in three severe diabetics 
are shown to illustrate the rapid fall in aadosis unth the green 
day starvation The presence of aadosis was indicated by the 
strongly positive feme chlond reaction, the large amount of 
ammoma m the unne, and the low carbon dioxid volume per cent 
in the blood The latter m all 3 cases bemg between 30 and 40 
volumes per cent It is to be noticed that the aadosis cleared 
up several days before the unne became sugar free The rela- 
tively large amoimts of basic ash m these vegetables may play a 
part m the rapid improvement of acidosis 

2 The properly of carbohydrate for savmg body p o> 
very well known How even very small amounts of 
when well tolerated by the diabetic will exhibit > 
can be demonstrated Case N was put on a purely 
diet with the piupose of produemg a mild aado-> 
days on a diet of 32 grams of protem, 150 i, 
grams of carbohydrate a moderate aadosis '• 
average total N excretion of 13 2 grams Th 
the diet was the same except the carboby 
10 grams The average total N excreti- 
day The creatiiun exaction averaged 
penods Here by addmg 10 grains of > 
the form of green vegetables an average 
spared daily No more stnkmg deme 
sparing property of carbohydrate can be i* 

The experiment further shons hon the adt 
carbohydrate to the diet can clear up aado'- 
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on the mechanism of the prevention of aadosis by the use of tlie 
green day, and explains why such a small amount of carbohy- 
drate as 20 grams can prevent starvation acidosis m the diabetic 
Another sunilar experiment on a mildly diabetic patient is shoun 
in the table of Case C Here the protem saving averaged only 0 5 
gram per day, but the stnkmg clearmg up of aadosis by the addi- 
tion of 10 grams of carbohydrate to the diet is again demonstrated 
The body protan-spanng property of the green day and its pre- 
vention of starvation acidosis go hand m hand 

3 A point not to be overlooked has to do vnth tlie patient 
himself Starvation in itself does not prostrate the patient, 
but the idea of going without food often does — ^500 grams of bulky 
vegetables goes a long way m preventing loss of mental stamina 
Something to eat, even if only boiled cabbage, cauhflower, or as- 
paragus, makes the starvation day very much less hard for the 
patient We have found, for this reason and others already cited, 
that starvation can be prolonged to a greater period than when 
patient is completely starved Case R illustrates this point well 

4 The old arteriosclerotic patient m the sixth decade stands 
starvation poorly He is easily prostrated and rallies poorly 
after starvation His disease, too, is, nine cases out of ten, mild 
For him we beheve starvation is contramdicated If he cannot 
be made sugar free on carbohydrate reduction, we make use of the 
"double green day,” that is, 40 grams of carbohydrate as 5 per 
cent vegetables This gives him a bulk of 800 grams of vege- 
tables Often this proves too bulky and a few fruit jmces and 
vegetables of 10 per cent class are used On such a procedure the 
patient hardly realizes he is being starved, and the oldest and the 
one suffermg from cardiorenal disease tolerate two days of such 
regime very well 

5 As v ell brought out by its author, complete starvation is 
only to be thought of where hospital and laboratory faalities are 
available How ever, two or three green days may be used by the 
practitioner with the assurance of safety We believe the severe 
diabetic can only be treated in a hospital, but certainly the a\ er- 
age diabetic can safely take two or three green days under the 
direction of his physiaan without danger of aadosis 
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PROTOCOLS 

Case J — ^Female, age twenty-three, Amencan Family 
history negative Duration mne months Starvation days four 
double green days (carbohydrate 40 gm ) and three smgle green 
da 3 rs (carbohydrate 20 gm ) Became sugar free on the second 
single green day Weight 100 pounds Diet on discharge from 
the hospital Protem, 75 gm , fat, 50 gm , carbohydrate, 20 

gm 

Case M — Male, age fifty-one, Amencan Weight 110 pounds 
Other diagnoses Artenosderosis, general, and tuberculosis, pul- 
monary Starvation days three double green days, three smgle 
green days, three thnce cooked vegetable days Sugar free at 
the end of the thnce cooked vegetable days Duration of disease 
two years Diet on discharge Protem, 100 gm , fat, 125 gm , 
carbohydrate, 20 gm 

Case R — Female, age twenty-one, Amencan Wdght 140 
pounds (reduced to 125 pounds in the hospital) Duration of 
disease eight months Mother died of diabetes Starvation 
days two smgle green days, five double green days, four smgle 
green days, four thrice cooked vegatable days — ^total starvation 
days fifteen Sugar free on the fortieth day of hospital treatment 
and contmued sugar free for forty days before discharge Diet on 
discharge Protem, 75 gm , fat, 75 gm , carbohydrate, 10 gm 
At one time while m the hospital and during an attack of acute 
tonsilhtis had a D N of 3 
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Bashes Hospital 


ERRORS IN THE DIAGNOSIS AND TREATMENT OF 
HEART DISEASE 

In inviting your attention to some of the commoner errors 
in the diagnosis and treatment of heart disease certain funda- 
mental conceptions vnll be reviewed and briefly discussed For it 
is only m losmg sight of fundamentals that senous mistakes are 
likely to occur, and there is always a value m gomg over agam 
and s3'stematizmg our ideas 

Defimtion — ^By the term “heart disease” obviously is meant 
disease of the heart, and yet the term is so broad and mdudes 
so many and such varied conditions that a more exact defimtion 
should be fixed as a prehmmary to any discussion of the subject 
A senes of defimtions doubtless would show a wide vanation 
If a cut on the finger heals by primary umon, can it be said that 
the finger is diseased? Suppose a scar results, but strength 
and motion have been left unimpaired Is the finger diseased? 
Or suppose, instead of pnmaiy umon, infection had resulted, 
hut only a scar finally remained, there bemg no loss of func- 
tion In such a case could the finger be spoken of as a diseased 
finger? Suppose, agam, that one-half of the terminal phalanx 
had been removed, leavmg httle or no impairment of use, could 
It properly be said that the finger was still the seat of disease? 
Obviously a negative answer must be given to such considera- 
tions Suppose, then, that a trivial injury has befallen some 
part of the heart, but that heahng has been complete and that 
there has resulted no loss of function or effiaenry Such a 
heart, surely, is not a diseased heart, and the subject m such a 
hjiiothebc case could not be said to have heart ^sease Sup- 
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pose, again, that the trivial injury in question had befallen the 
mitral valve, and that the scar of healing, wlule very smaU, 
had yet left the shghtest possible distortion of the valve so 
that closiure was not qmte complete, though all other parts of 
the heart were unaltered A very small amount of blood, let 
us say, returned into the auncle with each ventricular systole, 
and a slight murmur might be audible at the ape\ Suppose 
the subject m such a case were w'ell able to do his work, ev- 
penenced no more marked sjTnptoms than other men when 
engagmg m common everase, and had, indeed, no furtlier signs 
or symptoms referable to his heart Could such a heart, e\lubil- 
mg only a small healed lesion and with function not at all un- 
paired, be properly spoken of as a diseased heart? Here agam a 
negative answer must be returned 

But let there be supposed a case m which more senous dam- 
age had befallen the heart, the muscle had been damaged shghtly, 
dilatation, perhaps, resulted m small degree when evtra work 
was called for Such a heart might respond satisfactonly to the 
usual needs of the body, wlule bemg unable to supply emergency 
demands m full measure In such a case there might well be 
httle superfiaal evidence of heart trouble, the question indeed 
of present “disease," m its narrower sense, might be an open 
one, yet such a case must be mcluded wnthm the general term of 
heart disease 

It at once becomes necessary to attempt a defimtion of terms 
The difference between the two hypothetic cases just ated may 
not mvolve at all the question of quantitative pathologic change 
Indeed, the seriousness of a heart lesion cannot be measured by 
its extent any more surely than can such a standard be apphed 
to a cerebral lesion The difference may not in any sense be 
merely a difference in degree In the one case under considera- 
tion above the heart’s effiaenty was not lowered, in the other 
there w as dimimshed power even though the signs may have been 
so shght as to escape notice In the one case the heart functions 
well at all times even though there may be a more or less pro- 
nounced murmur In the other, function is impaired even tliough 
abnormal signs may be shght The question, of course, is not 
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one of pathologic anatomy except m so far as this may affect 
function But if there is present pathologic function there is 
present heart disease m its true sense, however difficult or easy 
its diagnosis may be 

Heart disease, then, may be defined as any condition which is 
causmg, or whidi must of necessity cause, disordered heart 
function, any condition which embarrasses the heart in its duty 
to the organism or which must eventually lead to such embar- 
rassment The duty of the heart is to serve as a pump, and 
]ust as any power system must be powerful enough to meet 
emergency demands, so the heart is constituted so as to be able 
to meet demands that are not made upon it at all times If it 
IS able to meet these demands for extra work, and no condition 
IS present which will subsequently lessen its abihty to do so, m 
other words, if the level of its potential capaaty above its routme 
requirements is as high as it should be, then the heart can hardly 
he regarded as the subject of disease, no matter what sounds 
may be heard near it or what mterestmg phenomena may be 
associated with its action The important question m any case 
IS not so much whether a particular valve is or is not competent, 
whether there is or is not hypertrophy, or whether a certam 
arhjihmia is present The important question is whether the 
heart is and will be able to meet the demands for work that 
may be made upon it Or, m other words, the consideration of 
prime importance is a proper estimate of the present Junctional 
capacity of the heart and of any condition that may subsequently 
modify its capaaty. 

It need not be stated that an understandmg of the meamng 
of murmurs, measurements) and arhythmias has an importance 
that cannot be overestimated Signs and symptoms must be 
miderstood, and thej' must be mteipreted m terms of pathologic 
anatomy He who has an imperfect understanding of the im- 
derljmg pathologic lesion cannot estimate the effect whidi the 
latter produces, nor can he form a fair conception of changes 
that may be antiapated But e^ en those changes and an un- 
derstandmg of them are of importance only in so far as they 
affect and maj be expected to affect heart function A valve le- 
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sion, a muscle involvement, or an arhythmia is of no consequence 
to the patient provided his heart meets all demands and will 
continue to do so The important questions are How well 
does the heart perform its duty? How well may it be expected 
to meet the demands that will be made upon it? An error, 
then, that is not infrequently made consists m the failure to 
appreciate the fact that certam signs which attract attention 
may not be indicative of hearl disease They may be associated 
with no impairment of function and no mdication of future 
mvolvement may obtain 

A funcbonal heart test, a quantitative test of the heart’s 
capaaty, more or less analogous to a kidney functional test or 
a test of stomach function, would be a desideratum No very 
satisfactory chmeal test, however, for measuring axactly the 
capaaty of the heart has been devised But, although no means 
are at hand of graduatmg heart power, a fairly accurate deter- 
mination of heart capaaty may readily be arrived at And 
just as one estimates kidney function or stomach function by 
giving a certam task to the kidney or to the stomach, and tlien 
determmmg how well the task had been performed, so one 
determines heart function m the same way A discussion of the 
vanous more or less generally used heart functional tests is not 
here m order While none of them admits of as much exactness 
as many other functional tests allow, it is nevertheless true that 
approximate heart capaaty at least can be rather easily deter- 
mmed And it must be determmed if one is to diagnose and treat 
properly cases of heart disease In the failure to do tins lies a 
rather common error 

In thus determining approximately the functional capacity 
of the heart by observing how well it performs a given task, the 
standard that is employed is the character of the heart’s re- 
sponse to a demand made upon it for work Bodily exercise 
necessitates heart work, and is accompamed by certain x\ ell- 
known sjnnptoms and signs which vary m mverse proportion 
to the degree to which the heart is meeting its demands To 
gage the capacity of the heart, then, one notes the intensity of 
the symptoms and signs that accompany a certain piece of work 
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Or one notes the amount of exercise that calls forth the S5Tnptoms 
and signs of excessive demands upon the heart, the amount of 
work the heart can perform before the evidences of excessi\e 
vrork appear 

Whatever specific tests one may prefer, the most important 
consideration m amving at a proper notion of the heart’s capaaty 
IS the patient’s history In this is recorded a large part of the 
data of a complete functional test, a record of cardiac re^onse to 
vaned demands made by emotion, digestion, bodily and mental 
vork And he who fails to ehat a complete and often pams- 
takmgly acquired history, but humes to use some more easily 
apphed test, will fail to appreciate shght impairment of function 
and will fail to recognize certam early cases of heart disease 
With the modem tendency to hurry to and depend upon so-called 
laboratory' methods of diagnosis, the danger of disregardmg the 
laboratory notes recorded m the patient’s own history needs 
emphasis It is an error that u not infrequently made In a 
heart that is extremely' mcompetent the shghtest exertion may 
give rise to breathlessness, pam, and fatigue, or these symptoms 
may be present without exertion, the heart bemg unable to meet 
Its routine demands m a satisfactory manner, and further evi- 
dences of mcompetence, such as cyanosis and engorgement, may 
be present Senous mistakes are unlikely' here But m the 
earher case, m the case of the heart v hose capadty is only a httle 
impaired, the failure to take into account a complete history may 
lead to error 

The opposite error is perhaps, or at any' rate until rather re- 
cently was, more common Suspiaous signs are present A 
diagnosis of heart disease is made and the patient advised to 
alter his course of life without the exammer’s hax'mg taken into 
account the fact that there is no impairment of function and no 
eddence that such impairment u ill ensue Here agam, of course, 
m am\mg at a proper conception of heart function the history 
lends great u eight 

The importance of murmurs m amrmg at a proper conception 
of the state of health of the heart and its functional capaaty is 
often exaggerated Indeed, the question of a \al\e lesion per se 
^ 01.4—56 
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has been given a prominence that is relatively too great Of much 
more importance is the question of muscular damage In fact, 
murmurs, valve lesions themselves, are of importance mamly m so 
far as they give an indication of the muscular mvolvement which 
may be expected to accompany them A case exhibitmg a steno- 
sis of the mitral valve has a senous prognosis not so mudi be- 
cause of the damage to the valve as because of tlie senous damage 
to the muscle that is almost surely present 

The expenence gamed from examimng the nabon’s young men 
about to enter upon mihtary service enlarged our knowledge of 
the relafave importance of the s 3 ^tohc murmur, and it is not as 
common as it was a few years ago to make a diagnosis of heart 
disease upon such evidence alone How many men were re- 
jected from the draft upon no evidence other than a systolic mur- 
mur at base of apexi And how many of these men and others 
have since filed claims for compensabon because of such findings ! 

We recently exammed a man who was working at the arduous 
labor of a molder without discomfort, and who bad no history of 
symptoms that could fairly be attnbuted to heart disease And 
yet the government is paymg this man about $20 a month be- 
cause he has a recorded diagnosis of “mitral insufiiaency” 
What really concerns the government m his case is not whether 
the man has or has not a mitral systohe murmur of a certain 
intensity, but whether he is able to do his work, and •whether 
there are any evidences that his capaaty for work ■wall ever be 
decreased because of heart disease Lewis* says that “systohe 
murmurs, soft, harsh, or conducted, are natural phenomena 
when the organ is accelerated by exercise ” Whether one may 
agree to that statement or not, it is sbll not uncommon, despite 
the lesion of the draft, for a diagnosis of heart disease to be made 
upon the existence of a systohe murmur, •with no evidence of im- 
paired function, ivith negabve historj’^ and sjmiptoms and •with no 
further physical signs 

Some of the symptoms that are assoaated with heart disease 
may anse from other causes Undue breathlessness and ex- 

* Lcnis, Thomas Cardinal Pnnciplcs in Cardiological Practice, British 
Medical Journal, No 3072, p 621, November IS, 1919 
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haustion, for example, may be the result of an anemia m a patient 
who exhibits no evidence of heart disease Such considerations 
apply to all problems of diagnosis Not upon the history of 
certain symptoms alone, of course, should diagnosis be made 
Neither diould a complete diagnosis be made without a careful 
history and an estimate of heart capaaty 

By fo rming a condusion without such evidence failure m both 
directions will be inevitable (a.) Early cases of heart disease will 
be missed, (6) normal hearts will be diagnosed as diseased 

Another error that is becommg less frequent is a failure to 
differentiate correctly the arhythmias It is usually possible to 
do so without an electrocardiogram A patient may diow a mild 
or severe decompensation or, mdeed, give no evidence at all of 
dunmished function while exhibitmg a certain arhythmia A 
dear imderstandmg of the type of this arhythmia is not neces- 
sary m order to estimate the functional capadty of the heart 
It is of importance m estunatmg the gravity of the condition and 
it is essential for correct prognosis and treatment And yet how 
often are such cases dismissed with the notation that the “heart 
action IS irregular”! 

The treatment of a case of decompensation that edubits an 
“irregular heart action” cannot be imdertaken with confidence 
unless the diagnosis has been complete enough to mdude the 
irregularity The man who gives large doses of digitalis to such 
a case with auricular fibrillation and achieves stnkmgly favorable 
results will be disappomted when his failure to differentiate 
cases with premature contractions leads him to antiopate m these 
cases results equally fortunate The differentiation between these 
conditions m most cases is not difficult Here agam one must 
translate the dmical condition mto pathologic anatomy and 
physiology 

Before considermg the underlying pathologic situation in 
these two conditions let us pause for a moment to review a few 
pomts m the anatomy and physiology of the normal heart-beat 
The different areas of the heart, you remember, vary m the degree 
of their inherent rhythmialy, and rhythmiaty is greatest at the 
smus area near the mouth of the great veins The impulse to 



884 


DREW LDTEN 


contraction and the contraction wave itself begins at this pace- 
maker, spreads downward over auricles to ventncles, and is con- 
ducted to the latter along a bundle of speaahzed tissue, the bundle 
of His Now the vagus nen'es hold tlie heart in check They 
depress rhythmiaty and they depress conduction This de- 
pression of rhythmiaty is usually exerased by the nght vagus 
more than by the left, while the latter usually influences conduc- 
tion to a greater extent than does the nght vagus When the 
rh3ihimaty of some other area becomes relatively greater than 
that of the pacemaker, through dimmished vagus control of this 
area or otherwise, such an ectopic focus may mitiate a contraction 
Such a contraction, whether ansmg m aunde or ventncle, is 
called a premature contraction or an extrasystole 

In auncular fibrillation, on the other hand, an entirely differ- 
ent condition obtams There is no orderly spread of impulse and 
contraction from pacemaker to bundle Separate auncular 
fibers contract mdependently, and multitudmous impulses 
spread toward the ventncle 

When some hypenmtable ectopic focus, then, mstead of wait- 
mg for the auncular contraction w'ave to spread from the physio- 
logic pacemaker, mitiates a contraction prematurely, a so-called 
extrasystole results But w'hen individual auncular fibers con- 
tract mdependently, with no synchronous or umted action, the 
disordered aunde is powerless to contract Instead of tlie au- 
ride’s sendmg down through the bundle regular impulses to the 
ventncle, the latter receives the disorderly fibrillary impulses as 
they crowd down the narrow path, and bemg called upon when m 
varymg stages of rest and preparation, responds as best it may and 
with contractions that vary m force and rhythm Digitalis, by 
stimulating the vagus, depresses the conductivity of the bundle 
of His and thus allows an overworked ventncle to rest and re- 
store its effiaency But the fact that it does this is no mdication 
that It may depress the imtabihty of an ectopic focus, which 
may, mdeed, not be under vagus control at all But since 
rhy thmi rify elsew here may be depressed by digitahs, ectopic beats 
are frequently more common under its admimstration 

Another error which is becoming much less common anses 
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in cases that e^hlblt aortic insuffiaenQ- It is, however, still 
occasionally overlooked that aortic insuffiaency in an adult with 
evidence of no other valve lesion and without a history of acute 
infectious arthntis almost surely is due to q^hihs To eiqiect 
such cases to receive greater benefit from digitalis than from 
specific treatment will lead to disappointment 

Digitalis — Certam effects of digitalis have long been known 
to pharmacologists, but it is only in more recent years that 
much progress has been made toward a dear understanding of its 
action dimcally Its use m cases of decompensation with 
auncular fibrillation, particularly those cases with rapid pulse, 
is one of the best examples of the specific action of a drug It 
acts m these cases by ^'lrtue of its depressant effect upon auriculo- 
ventncular conduction The work of Hatdier, Eggleston, Rob- 
inson, and others has established the administration of digitahs 
in auncular fibrillation upon a very definite and exact basis 
“Massive” doses, whose amount is calculated upon the basis 
of the patient’s body waght, when given by mouth may be ex- 
pected to produce effects withm a few hours ^ Yet the statement 
IS still frequently made that digitalis requires from twenty-four 
to forty-aght hours to show results 

In cases of auncular flutter also digitalis acerts a favorable 
influence by the same depressant action But there is httle 
evidence that it is of value m any other type of case Chnstian 
and others have observed lmpro^ ement m patients with normal 
cardiac mechamsm when under digitalis admimstxation which 
they attnbute to the drug The evidence that this improve- 
ment was due to digitalis is, however, to say the least, mudi 
less defimte than is a vast amount of eiudence m the other 
type of cases Lewis says that the reduction of ventncular 
rate is the only known important action, and that there are 
fev\ cases aside from those showing auncular fibrillation m 
which digitahs is surely benefiaal Its use, however, in almost 
all types of heart disease, with widely varymg methods of 

> Robinson, The Rapidit> and Persistence of the Action of Digitahs on 
Hearts Shotnng Auncular Fibrillation, Amer Jour Med Sci No I vol 
clix, p 1121, January, 1920 ’ ’ 
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administration, is one of the most wide-spread of medical 
practices 

The mistake in such mdiscnmmatc use is perhaps not so 
much m the givmg to such widely different cases of a drug whose 
chmcal action is so httle understood, as in the lack of a clear-cut 
therapeutic pohcy in admimstermg it Its rapid and strikmg 
benefiaal effects m cases of auncular fibnllation (and flutter), 
httle understood imtil the past few years, have doubtless caused 
its use to be extended to almost all other abnormal heart condi- 
tions which until recently were more or less undifferentiated 
Careful conaderation, however, forces the conclusion that there 
IS little evidence of its value in these other cases But simply 
because it has not been proved to be of value m these other con- 
ditions, the opposite conclusion is not justified, t e , that it 
surely is not useful m them also This in itself, to be sure, would 
constitute no justification of its extensive use m these other cases 
But while the evidence of its value is shght and perhaps indefi- 
mte, still there is some positive evidence Its empinc use for 
so long must be remembered And recently Colm and Levy* 
have found that while havmg the opposite effect upon cats, it 
did, in the greater part of their experiments upon dogs, mcrease 
the contractile function of the heart muscle and mcrease tlie 
volume output 

The whole question of the benefiaal effect of digitalis upon 
cardiac cases wnth normal mechanism, therefore, is an unsettled 
one, and the mistake m its admmistration to such cases hcs m 
the non-recogmtion of that fact With this consideration in 
nund, its use in many such cases is not only justifiable, but ad- 
visable But even then erroneous conclusions are unavoidable 
unless speafic evidences of its effect are watched for One 
might just as wisely give tmcture of cmchona to cases of heart 
disease and base his ideas of its efficacy upon the degree of chn- 
ical improvement of the patient (while gettmg the drug and re- 
maimng m bed), as to gage the (dmical effects of digitahs m 

* Cohn and Levy Effect of Therapeutic Doses of Digitalis on the Con- 
traction of Heart Muscles, Jour Aracr Med Assoc, >ol 74, p 1597, June 
15, 1920 
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the same manner A common error, then, in administenng dig- 
itahs IS in not givmg it confidently m one type of cases and e't- 
penmentally m the other 

Next to the mdiscriminate nse of digitahs m the treatment of 
heart disease, the commonest mistake hes m the failure to super- 
vise carefully and exactl}’’ the actinties of the patient after his 
compensation has become re-estabhshed The period of con- 
valescence from almost all diseases, mdeed, is too often neglected, 
anti more urgent demands upon our time occupi* our energies 
Full recoveiy of i anous organs after an acute illness is a rather 
slow process at best, and the necessary reserve of bodilj’^ strength 
IS onlj’’ graduall}'' accumulated How much more is this true m 
the case of an organ whose efficiency has been permanently 
impaired The heart case is too often dismissed with a few gen- 
eral directions about “not mdulgmg m strenuous exercise,” and 
all too soon another break occurs 

More and more, how ever, the actixdties of cardiac patients 
are bemg supervised and rather accurately graduated amounts 
of work allow ed Of course, this can be done only when there is 
a fairly exact conception of the functional capaaty of the heart 
m question A measurement of heart power, then, becomes 
necessary not onlj' for accurate diagnosis but also for mtelhgent 
treatment The heart, generally speakmg, requires exercise to 
mamtam health It is important, therefore, to prescribe the 
optimum amount of exercise, enou^ to produce and mamtam 
tone, not enough to exceed capacity In this, as in all other 
treatment, the amount of the dose must be controlled by ob- 
sen-ation of results 

The xnrious organizations havmg to do with occupational 
therapy and the findin g of siutable occupations for the handi- 
capped are beg innin g to take account of these connderabons m 
a practical w ay Such work is bemg organized in several places, 
and patients with chrome heart disease are carefully studied 
and subsequently placed in occupations that may not only help 
them make a h\ing without further injury to themselves, but 
even improve their health The larger aspects of such organized 
work from the standpomt of pubhc health and of rJinnging the 


888 


DREW LUTEN 


status of those who may become pubhc charges into producers 
do not concern us here The pomt is, that all too often tlie treat- 
ment of patients with heart disease stops too abruptly inth 
retimi of cardiac compensation, and that with the mcrease of 
organized facilities for contmued oversight of chanty pafaents 
the well-to-do may not be as well looked after in this respect as 
the poorer classes 

To summarize then Certam more or less common errors m 
the diagnosis and treatment of heart disease are noted and bncfly 
discussed The one of prune importance, perhaps, is the failure 
to mterpret signs and symptoms m terms of pathologic anatomy 
and physiology Heart disease means impairment of funcbon, 
present or future It is not concerned pnmanly with the ques- 
tion of anatomic lesion The latter is of importance only m so 
far as it may mdicate the former 

It IS an error not to gage the functional capaaty of the 
heart The history offers a means of domg this whose importance 
IS not infrequently neglected In neglecting the histoiy, one of 
two opposite errors is likely to occur (1) The failure to detect 
early cases of heart disease which exhibit few signs, (2) tlie mis- 
tiiking of cases mth ummportant signs for cases of heart disease 
The relative non-importance of the systohe murmur is still occa- 
sionally unrecognized 

The arhythmias are sometimes not differentiated Proper 
treatment requires that they be recognized 

Digitahs IS used too mdiscmninately In auricular fibrilla- 
tion (and flutter) it is speafic In other cases its use should be 
experimental 

Treatment too often ends with return of compensation The 
amount of heart work allowed after a break should be carefully 
adjusted to cardiac capaaty, and chrome cases should be care- 
fully followed and observed with this end m view 
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DISTURBED WEIGHT DST INFANCY 

The nutritional diseases of infants is the most important 
chapter in pediatrics Whether the baby hves depends m large 
measure on whether it thrives 

The most frequent disturbance met with is that the baby’s 
weight does not progress upward satisfactorily Everyone today 
IS impressed with the necessity of carefully weighing the baby at 
regular mten^als to see that there is a satisfactory gam The 
baby at the breast the first five months gains with ease 1 ounce a 
day, not so often, however, the artifiaally fed infant At the 
outset it must be emphasized that there is the greatest difference 
m the world m babies m their abihtj' to gam weight and their 
tendency to devdop such chrome nutntional disturbances as 
rickets 

Some infants thrive on almost any artificial mixture, and it 
would appear that thej could scarcely do better But there is a 
large arm> of infants whose weight is not satisfactory, whose tur- 
gor is subnormal, and pallor only too apparent In lookmg over 
this vast group of babies we see that there are many factors at 
work The nulk mixture will naturally first receive our attention 
In many cases it will be found that the mother and practitioner, m 
then endeavor to make the weight ascend, keep addmg more ttiiII- 
to the formula The ct^mg and restlessness which are so often 
present m these babies is mterpreted as hunger, at this point the 
conshtution of the babj will play a part — ^the poorer the consti- 
tution, the low er will be the tolerance for cow’s milk It can be 
stated rather dogmatically that the baby never requires more than 
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1 quart of cow’s milk m twenty-four hours If this does not 
brmg about improvement, then sometlimg eke must be added to 
the diet Most infants have their mtrogen requirements covered 
when they receive to 2 ounces of milk for every pound of body 
weight Cluneal experience teaches that many infants do very 
well when they receive as much as pints of milk m their mixture 
m twenty-four hours It is an old observation tliat as the mother 
added more milk the iveight descended This phenomenon 
seems to depend on the fact that as the amount of fat in the food 
IS mcreased, more and more magnesium and calaum are lost by 
the bowel m the stools, which influences the intermediary met- 
abolism, depressmg the weight curve 

We will now consider the group of babies that were doing 
well imtil some illness overtook them, smee which time they can- 
not “get going ’’ The weight curve is either stationery or is 
steadily dechmng Any infecbon may be responsible for the 
sudden mterruption m the progress of the baby, the more delicate 
and younger the baby, the easier the weight is disturbed and the 
milder the mfection can be which is responsible Here we meet 
with all possible infections of nose, throat, and respiratory ap- 
paratus which are so common — otibs, pyehtis, staphylococcus in- 
fections of the skm should be mentioned As the result of the 
infant passmg through the infection the food which pre\nously 
caused a satisfactory gam m weight now utterly fails, and unless 
somethmg is done the metabolism disturbance becomes deep 
rooted and the possibility of the development of marasmus is not 
any too distant 

The constitutionally disturbed child plays a large part m 
weight disturbance The baby with exudative diathesis often 
causes us difiSculty, the neurotic and hypertomc baby, with its 
almost ceaseless cry, does not grow very well It must be defi- 
mtely imderstood ftat the mfants with weight disturbance are not 
bemg starved, but that they receive a sufiiaency of food both for 
energy and growth, their digestion seems normal as judged by the 
appearance of the stool, the absence of vomitmg, and in many in- 
stances not an unusual amount of restlessness There is a defect 
m their mtermediary metabohsm, the bssue cells are unable to 
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grasp and hold on to the nuneral matter and water earned by the 
body jmces 

The e\anunation of the stools has always been a fasematmg 
study m our endeavor to benefit these nutntJonally disturbed 
infants A large number of these infants are constipated, an in- 
dication of excessive alkalinity of the intestmes The present- 
day pediatnaan m such an mstance will not resort to drugs to 
purge the baby, but htU stop the putrefaction by the admimstra- 
tion of an easily fermentable disacchand Agam, m other m- 
stances the stools seem normal, bowels move once or twice a day, 
and nothmg unusual is observed in this respect These are the 
babies that have had their weight disturbed foUowmg an infection, 
or as the result of unhygiemc surroundmgs — not enough airing, 
or as the result of a bad constitution If diarrhea develops, the 
baby must be treated for its dyspqisia and, of course, the case is 
not one of a simple weight disturbance 

What measures, then, are we gomg to resort to to make the 
baby put on weight? If the weight is stationary over any length 
of time the baby is not well, and somethmg must be done to re- 
store It More than ten years ago we departed from the con- 
ventional method of feedmg infants, and began at an early age to 
feed starch This was at a time uhen the practice'’ was consid- 
ered the rankest of heresies Our bnlhant results have proved 
m a dimcal way that the fear of starch m the diet of an infant 
was unfoimded It is generally acknowledged to day that there 
IS no etiologic relation between rickets and starch m the diet 
Any damage that starch could bring about must be only on the 
digestive tract, with a consequent failure of the infant to thnve 
We are not only able to prevent our babies from dexelopmg a 
weight disturbance, but we can cure them by this method if the 
metabohe disturbance is not too deep seated This method is 
best adapted to infants after they have reached three months of 
age, however, younger mfants at tunes do well on this, but it is 
qmte expenmental Infants durmg the first two months, if thqr 
are not domg well, need some breast milk 

We ha\e alwaj's been partial to lactic aad milk when there 
was any doubt in regard to the infant thn\Tng Langstem and 



892 


JUIES M BRADY 


Meyer quote Koeppe to the effect that the sour milk contams 
more free ions which is one factor m the explanation of the favor- 
able effect followmg this method of feedmg 

To be a httle more specific with the method we ivill go mto 
more detail The infant is ordered a Tmlk mixture m which 1} 
to 2 ounces of whole milk for every pound is furmshed This 
may be sweet or aadified Then we know the mtrogen require- 
ments will be met and that an excess of fat ■mil not be fed Then 
we add 30 grams of cane-sugar or the popular maltose and dex- 
tnn, this may be increased to SO grams if the bowels do not 
loosen Here is where we add our starch m the form of a thick 
cereal Two tablespoons of cream of wheat or rice flour are 
cooked ■with 8 ounces of water one hour m a double boiler This 
thick gruel is fed from a spoon once or twice a day before the milk 
feedmgs, begmnmg ■with a teaspoonful and mcreasmg gradually 
to the amount directed above to be prepared The nee flour is 
used if the bowels are mchned to be loose, the cream of wheat, 
if they are constipated The large majonfy of our babies re- 
ceive the cream of wheat To feed an mfant this thick cereal 
from a spoon requires considerable patience, as the mfants fre- 
quently m the be ginning either do not want to swallow or else 
spit the food out We have fed hundreds of babies by this 
method, and we consider it so valuable that we could scarcely do 
■without It Nothmg is said about calones for the reason that 
these infants for their age are so much imder weight that their 
calonc requirement is 50 per cent or more above the normal, we 
must forget about the energy quotient and contmuc to mcrease 
the tw'enty-four-hour amount of food until the weight goes up 
To illustrate what has been said above 2 cases from private 
practice will be ated Baby H , first seen at four and one-half 
months of age, w eight 91 pounds, birth weight 8 pounds It had 
received a number of different mixtures m its short penod of exist- 
ence Constipation was very pronounced, and it was necessary 
for the mother to resort to an enema or purgative daily to get a 
stool Top-milk mixtures figured prommently m the diet The 
weight curv'e ran a zigzag course, with really very httle progress 
bemg made The baby w'as restless, slept poorly, and seemed 
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hungry all the time, it took all the food offered A quart mixture 
was ordered with the usual twenty-four-hour amount of whole 
milk, to which 40 grams of maltose and dextrm were added 
Later this was mcreased to 60 grams, as the bowds were still 
costi\e Thick cream of wheat was started twice a day before 
the milk feedmgs, which was gradually mcreased to a cupful m 
tu'enty-four hours After six weeks the infant had gamed 2 
pounds and the bowels were movmg naturally 

Baby G had done well on artifiaal feedmg until four months 
of age, it then contracted a severe case of gnp, which lasted three 
weeks There was a loss of pounds, the weight falling to 10 
pounds The next four weeks the weight was stationary m spite 
of the fact that there were hberal feedmgs Cream of wheat was 
started, which caused a sharp nse m the weight curve, with a 
return of the baby to normal nutrition 

In conclusion, we wish to say that the number of infants whose 
wdght will not progress satisfactorily is steadily growmg smaller 
Progress is bemg made, and while every infant is entitled to breast 
milk, the number which perish for the lack of it is certainly on the 
dedme 
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TREATMENT OF HEREDITARY SYPHILIS 

This patient before you is now nine years old She first came 
under obsen*ation at the age of four years because of faihng vis- 
ion In fact, by the tune she was seen by us the vision had failed 
completely On examination, there was found bilaterally a com- 
plete optic atrophy Aside from unequal and fixed pupils no 
other abnormahties of mterest were noted The blood-serum 
gave a strong!}' positive Wassermann reaction The cerebrospi- 
nal fluid diowed shght opalescence and had a cell count of 234 
Globuhn was mcreased and a gold (hlorid test gave the tjpe of 
reduction known as a paretic curve The Wassermann reaction 
was strongly positive She was treated accordmg to our present 
routme, nkch I ■will descnbe m a few moments, for a penod of 
two and a half years In her case the treatment included two 
admissions to the hospital for courses of mtraspinal treatment, 
which consisted of mtraspinal mjections of mercunahzed serum 
containmg the eqmvalent of 12 mg gram) of mercur}* bi- 
chloiid to the injection Smce the cessation of treatment she 
has been under obsen ation for tw o years, during which time the 
Wassermann reaction of both the blood and cerebrospinal flmd 
has been negative at all exammations and she herself has been 
free from clmical manifestations of the disease The treatment, 
of course, had not the shghtest eSect upon the optic atrophy and 
she is permanently blmd, but m everj' other way we would con- 
sider her as having been cured of her infection This girl, se- 
lected from many somewhat similar cases, is shown as an ex- 
ample of what we consider a cure of sj-phihs, and to emphasize 
the fact that persistence and moderatel} mtensiv e treatment will 
usuallv result m cure 
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The impression commonly prevails that hereditary syphihs 
IS difficult or impossible to cure This was also our impression 
from our earher experiences m treatment Formerly it was our 
custom to prescribe gray powder three tunes daily m doses pro- 
portionate to the age of the child, and occasionally and rather 
unsystematically neo-arsphcnamme was admmistered In some 
instances inunctions of blue omtment were used for a tune All 
patients were carefully watched over by special social workers to 
see that the treatment was properly earned out at home Under 
such d. regime we not uncommonly brought about a persistently 
negative Wassermann reaction m the case of mfants and very 
young children, but this occurred rarely m the case of the older 
children The treatment these children received we beheve was 
just as thorough and mtensive as is now ordmanly given to chil- 
dren, and for a tune we were satisfied with it Followmg in the 
footsteps of those who treat adult sypluhtics m the approved 
modern fashion, w'e gradually made tlie treatment more system- 
atic and somew'hat more mtensive No doubt the present meth- 
ods of treatment can be and will be greatly unproved, but by their 
use we beheve that every sj^ihihUc child can be cured according 
to our present standards of cure 

Our present methods are as follows The cliild attends the 
dime once a week At each visit 0 03 c c mimm) of a 1 per 
cent solution of mercury bicblond for each kilo (2 2 pounds) of 
body weight is mjected intramuscularly Gray powder is pre- 
sent three times daily m doses ranging from 12 mg gram) 
for mfants to 120 mg (2 grains) for large cluldren A laxative 
effect IS avoided Every two months is given a course of three 
weekly intravenous mjections of arsphenamme m the dose of 01 
gm per kilo A rest of four to eight w'eeks is given each year, 
provided such a vacation has not been forfeited by irregular at- 
tendance lodids are seldom used The minimum duration of 
treatment is one year for mfants and tw’o years m the case of older 
children, regardless of w'hat tlie Wassermann reaction shows 
The treatment as here outlmed is all tliat is given except m certam 
cases with central nervous system mvoh'ement It is our prac- 
tice to examine the cerebrospinal flmd routinely m every case at 
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the beginning of treatment Such exammation has sKovro that 
approximately one-third of all luetic children have at least strong 
laboratory evidence of nervous system mvolvement The neuro- 
«y pTiilig usually is found to respond satisfactorily m the case of 
most infants and some older children to the treatment as just 
outlmed In others the response is slow, and m such cases we 
have routmely resorted to mtraspmal treatment We have tried 
the various methods of intraspinal therapy that have been ad- 
vocated, even mdudmg that of Ravaut — ^the admmistration of 
neo-ar^henamme solution directly mto the spinal canal At 
present we routmely use the Swift-Elhs method, as it seems to us 
best to meet our needs Accordmg to this method blood is with- 
drawn one-half hour after mtravenous arsphenamme, allowed to 
dot, and the serum separated The serum is macbvated for 
one-half hour at 56“ C Accordmg to the size of the child from 
10 to 30 c c are then mjected dowly by gravity mto the spinal 
canal, jSrst havmg removed an equivalent or greater amount of 
cerebrospmal fluid The mterval between the mtraspmal m- 
jections vanes with the amount of reaction to them Ordmar- 
ily they can be given once a week with safety and m some cases 
every four or five days It is highly desirable to have the patient 
hospitalized dunng this penod, m fact, we would refuse to give it 
otherwise Three doses usually constitute a course, though some- 
times more are gi\ en The courses may be repeated every tu'o or 
three months It is usually best to have the mterval between 
the mtravenous and mtraspmous treatment as short as possible 
This is faohtated by usmg at one treatment serum which was ob- 
tained at a prenous treatment a feu days before 

NotMng new m the treatment of sj-phihs is here advocated, 
but rather is it meant to pomt out that children can be treated by 
the accepted methods of treatmg adults not only with safety but 
to advantage Certam exceptions to these rules are to be noted 
\\nien starting treatment m infants mth flond syphihs it is wise 
to use smaller doses of arsphenamme Full doses of arsphen- 
amme at this time max residt m the death of the infant We 
also consider the infant’s progress m nutation of greater impor- 
tance than antisjTihihtic treatment to the extent that treatment 
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IS stopped entirely or small dosages gi\en if tlie more intensive 
treatment seems to mterfere with the nutrition, as it often does 
at first When more intensive treatment is desired tlie mercury 
injections are given three times a week and the gray poivder 
discontmued Also arsphenanune is given at forty-eight-hour 
mtervals A twenty-four-hour interval is proving safe for adults 
and will doubtless prove equally safe for children Such an in- 
terval IS rational on theoretic grounds Though a more mten- 
sive treatment than the one we routmely use probably would be 
advantageous to the patient, we have felt that it would be diffi- 
cult to get suffiaent co-operation for attendance more than once a 
week over so long a period It is possible that we are mistaken in 
this opimon 

Many hesitate to give mtramuscular injections of mercury to 
children, and we also were m doubt as to its feasibihty at first 
A long expenence with this method, however, has shown that 
there is but httle objection to it, and the objections are outweighed 
by the advantages A dispensary patient is more hkely to con- 
tmue to take pills than use muncfions, but even pills are so fre- 
quently forgotten or taken irregularly that their use is unsatis- 
factory for this reason If the patients arc compelled to attend 
regularly and mjections given there is at least the satisfaction of 
knomng certamly that the patient is receiving mercury For 
such injections it is our opimon that the bichlond is the most 
satisfactory of the preparations in common use, though this salt 
IS not without disadvantages In some patients the mjections 
are painful and the pam may continue for minutes or even an 
hour or tw 0 Not infrequently at the site of injection nodules of 
mduration form, which persist for days or weeks There doubt- 
less occurs a certain amount of muscle destruction as a result of 
the mjection Though these events are unpleasant, they are not 
serious enough to w arrant the discontinuance of injections Per- 
haps further mvestigation will disclose a more satisfactory prep- 
aration of mercury for injection which wall be free from these 
objections 

Whether or not the intraspmal treatment of neurosyphihs is 
rational is still a disputed and unsettled question Mercuiy does 
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CLINICAL TYPES OF CHRONIC CONSTIPATION 

Thf researches of Rosenheim, Holzknecht, Case, Cannon, 
Hurst, and others m the physiology of defecation has enabled 
us to place the treatment of this condition on a rational basis 
W H Mayo has made a careful study of the anatomy of the 
rectosigmoid apparatus, and has pomted out the analogy existing 
between it and the cardia or pylorus 

The rectosigmoid has the same arrangement of arcular 
muscle-fibers and a similar nerve supply Hurst designates this 
region as the rectosigmoid an^e, and has shown that it performs 
an important function m regulatmg the tune of the act of defe- 
cation It appears that the rectosigmoid apparatus holds up 
the column of feces and prevents it from entenng the rectum 
until the proper time for defecation has amved At this time 
the musde-fibers relax and permit fecal matter to enter the rec- 
tum The wdght of the feces exate the "musde sense reflex,” 
causmg expulsion of the rectal contents This procedure is re- 
peated imtil, as Hurst has shown, the normal adult domg active 
muscular work wiU completely empty the colon from the splemc 
flexure to the anus 

It must be emphasized that at all other times the rectum is 
free from fecal matter Under normal conditions but one such 
passage should occur daily, after the act of defecation it requires 
about twentj -four hours’ time for the fecal column to reach the 
rectopehnc junction About thirty-three hours’ tune is required 
for a meal to be entuely evacuated from the gastro-mtestmal 
tract Food taken mne hours before the act of defecation 
should reach the splemc flexure and part of it appear m the feces 
These figures (Hurst) represent the tune reqmred for the average 
healthy indmdual at active muscular work Modificafaons 
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must, of course, be made for the asthenic type, i\ho habitually 
have a slower rate of gastro-mtestinal motihty, as well as the 
hyperasthemc t 3 rpe, whose mofahty is higher than the average 
normal, as pomted out by Mills in his work on Habitus 

While the a:-ray is the best means by which to determme 
colomc motihty, simpler tests are available — e g , a 5-grain 
carmm or charcoal capsule given with the evening meal should 
appear (traces at least) in the feces evacuated the folloivmg morn- 
mg No trace of the carmm or charcoal should be present on the 
third mormng — * e , sixty hours after the ingestion of the cap- 
sule 

The first group of patients which I wish to consider belong 
to the class that I have designated simple, uncomphcaled constipa- 
tion My cases’ records show that this class is by far the largest 
one of all, representing about 50 per cent of constipation from 
all causes After a thorough study of such cases, including the 
a;-ray of the gastro-mtestinal tract, feces analysis, and procto- 
sigmoidoscopy, we find no evidence of orgamc trouble, in other 
words, the mechamsm necessary for the production of normal 
colomc function is intact, but through neglect and abuse it has 
become meffective These cases give a history of consbpation 
lasting all the way from one to tw'enty-five years The manner 
m which the constipation has been produced is m all cases prac- 
tically the same 

After each penod of defecation the patient hurriedly empties 
the rectum only, the descendmg and ihac colon remammg full of 
fecal matter, the rectosigmoid apparatus again relaxes, permit- 
mg the feces to enter the rectum, producmg call for defecation 
This is unheeded until finally the “muscle sense of the rectum” 

IS lost and the patient resorts to the use of purgatives and ene- 
mata 

TREATMENT 

The patient must be instructed m the rudiments of colonic 
physiology, enemata and all purgatives must be stopped at once 
The fecal column must be permitted to form m the lower colon 
It will require from three to four days for this restoration to 
occur, dunng this time patients who are apprehensive of disaster 
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must be reassured Nothmg will happen even if the bowels 
should not act On the third day the sphmcter should be dilated 
or, preferably, the proptosigmoidoscope mtroduced The pass- 
age of the instrument usually exates enough stimulation to 
cause a passage We have employed a form of colomc pressure 
which IS valuable in aidmg the patient to secure a complete 
evacuation The procedure is as follows 

The patient should lean forward m the defecation posture, 
with the abdommal muscles relaxed, and make deep steady 
pressure directly under the nbs deep m the costal angle on each 
side of the epigastrium In all probabihty the benefit secured by 
su ch pressure is caused by a stimulation of the nervous mechan- 
ism of the colon, furthermore, the patient is mstructed to dnnk 
a pmt of cold water upon ansmg, followed immediately bj’’ fifteen 
mmutes of active muscular exerdses directed toward the ab- 
dommal musdes, after breakfast he must make an attempt at 
defecation, allowmg at least fifteen mmutes’ tune for the act 
The diet must be generous, especially nch m vegetables and 
fnats Agar-agar is always helpful, inasmuch as it prevents too 
much drymg of the feces and, furthermore, faahtates the passage 
along the colomc wall 

The restoration of colomc function adds much to the well- 
bemg and health of such mdividuals, the tune required is from 
four to six w eeks It is remarkable that the colon wuU undergo 
such abuse without de\ elopmg any pathologic lesions or suffer 
any senous cnpphng of the neuromuscular mechamsm Many 
persons not of nervous temperament and not introspective have 
taken the discomfort produced by daily purgatives as a matter of 
course This attitude is encouraged by some physiaans who, 
regardless of the teadungs of modem physiology, still thmlr of 
the human colon as a sewer that should be kept flushed out — 
possibly a rehc of the old humorahstic theory of pathology 

I have considered above the cases of ample, uncomphcated 
coiishpalion, 1 e , those who have been fortunate enough to es- 
cape serious damage, there remains a large percentage who are 
unquestionably damaged by the daily use of purgatives and ene- 
mata Thej ma> be grouped as follows 
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Group I Sphincter spasm and rectal contractures 
Group n Spastic contractures of the rectosigmoid region 
and spasm of the ihac colon 

Group HI Pus infections of the rectum and rectosigmoid 
r^on 

Group IV Atony of the rectum and sigmoid 

SPHINCTER SPASM AND RECTAL CONTRACTURES 
In cases of this character the sphmcter muscle is veiy tight 
and resists the mtroduction of the finger or mstrumentation 
Inspection of the mucous membrane of the anal canal reveals the 
presence of a mild inflammatoiy process, no break in the mem- 
brane, such as ulcers or fissures, are present The entire rectum 
IS contracted and resists the passage of the proctoscope The 
rectal mucosa is deep red and congested, some mucus and frag- 
ments of fecal matter are found m the folds The patient com- 
plains of tenesmus and gives a history of several small meffectual 
daily passages Treatment consists of dilatations of the qihinc- 
ter and rectum by means of graduated proctoscopes The pa- 
tient must be given the same mstrucbons for the restoration of 
colomc function as considered above m the treatment of simple, 
uncompUcated conshpaiton 

SPASTIC CONTRACTURE OF THE RECTOSIGMOID REGION AND 
SPASM OP THE ILIAC COLON 

These two conditions are often present simultaneously in the 
same patient, however, they may exist independent of each other 
Spastic contracture of the rectosigmoid region produces a 
defimte syndrome, which I haic designated as “sigmoidospasm ” 
The patient gives a history of ever-increasing difficulty in obtain- 
ing a bow el movement The passage is usually accompamcd by 
pam in the left grom The feces are fragmentary in character, 
consisting chiefly of small hard “marbles “ Enemata of water 
are mtroduced with difficulty and often produce severe colic 
Sigmoidoscopy reveals the presence of a very tight contracture 
at the rectosigmoid angle It is impossible to get the smallest 
size tube through it, it even resists the pressure of the cotton 



CXmiCAL TYPES OF CHRONIC CONSTIPATION 905 


applicator Sometimes it is possible to pass through the small 
oded apphcator Under normal conditions this region relaxes 
and finally permits the passage of the tube 

As I have shoivn elsewhere solutions of magnesium sulphate 
apphed directly to this area act as a ^eafic in overconung the 
hypertomaty of the circular muscle-fibers of the rectosigmoid 
apparatus The cotton apphcator is moistened by a saturated 
solution of magTiRsium sulphate made directly to the spastic area 
Treatment is repeated every second or third day until the spasm 
finally relaxes and function is restored 

Spasm of the ihac colon can be detected by means of palpa- 
tion Under normal conditions the ihac colon can be felt as a 
rather small cord, but it will alternately contract and relax under 
the palpatmg fingers In atony of the ihac colon no contracture 
can be felt In chronic spasm of the ihac colon it can be palpated 
as a ngid unyieldmg cord usually tender to pressure Inasmuch 
as It is impossible to reach the ihac colon by the sigmoidoscope 
in most cases, resort is made to the following procedure 

The patient is placed m the knee-chest posture and the sig- 
moidoscope mtroduced as far as possible, a well-lubncated soft- 
rubber catheter is passed through the tube, and from 1 to 2 
ounces of a saturated solution of magnesium sulphate mjected 
by means of a piston syrmge The sigmoidoscope and catheter 
are withdrawn, the patient remaimng m the knee-chest posture 
for at least fi\e nunutes’ time These treatments are continued 
until the spasm relaxes The patient must, of course, make the 
same efforts to restore colomc function as described above m the 
treatment of simple, uncomplicated constipation 

The results of specific treatment m these cases are bnlhant 
and permanent Temporary relapses may occur m neurotic 
patients and m those who are obhged to travel and are thus 
unable to follow their usual mode of hvmg 

In my opimon purgatii es and the use of enemata are equally 
to blame for the production of the spastic contractures in this 
region of the bowel 
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PUS INFECTIONS OF THE RECTOSIGMOID REGIONS 

The rectum and sigmoid arc espeaally hkcly to be invaded 
by the pyogemc micro-orgamsms, particularly the streptococcus, 
staphylococcus, and several forms of diplococcus In many 
cases the ongm of the trouble is difhcult to ascertain, but I am 
convinced that the water enema is responsible for many of the 
infections, it is probably introduced by the enema tube Cases 
present themselves with varymg degrees of infection, ranging 
from mild granular proctibs to severe ulceration of the entire 
mucous membrane The average case shows small ulcers here 
and there in the mucosa, which is covered with mucopurulent 
matenal Cultures are made directly through the sigmoido- 
scopic tube by means of sterilized cotton appheators Patients, 
as a rule, complain of diarrhea, but investigation of the case will 
usually show that the daily amount of evacuated feces is quite 
small, most of the passage being formed of pus and mucus 
Cunously enough severe forms of pus mfection hmited to the 
rectum and sigmoid often produce a defimte stasis higher up in 
the colon One of our cases who had a severe form of pus procto- 
sigmoiditis of ten years’ duration showed an a:-ray stasis in the 
transverse colon which persisted for one week, in this case the 
infectious agent was in all probabihty introduced by the enema 
tube which had been in daily use throughout the typhoid infec- 
tion 

Treatment of these infections consists in daily insufflations 
of a powder mtroduced through the sigmoidoscopic tube by means 
of a powder-blower The powder most elEcaaous consists of 
equal parts of bismuth subcarbonate and calomel As I have 
previously pointed out calomel is free from danger and is non- 
imtant, and is the best antiseptic of all available powders, fur- 
thermore, it chngs close to the mucous membrane “like the frost- 
mg on a cake ’’ This method of using powder insufflations was 
first advised by Rosenburg and has not met witli the recognition 
it deserves It is far supenor to all sorts of washes and liquid 
solutions, moreover, liquid solutions are dangerous, inasmuch 
as they may carry infection higher up into the bowel and change 
a curable proctitis into an mcurabic chrome cohtts Autogenous 
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vaccine should be used in every case, however, chief rehance 
should be placed on local treatment 

ATONY OF THE RECTOSIGMOID 

Atonic conditions hnuted to the rectum and sigmoid have, I 
beheve, been often erroneously attributed to the use of water 
enemata, m my experience such is not the case A ma3ority of 
the enema users show more often spastic conditions and infec- 
tious process m the mucosa rather than atonj' In all probabihty 
this assumption was produced by the fact that patients who 
suffer from atony of this r^on are forced to resort to the water 
enema as the only effective means at their disposal tMien the 
rectum alone is mvolved m the atomc process Hurst designates it 
by the term “dyschezia ” In my opimon the condition is pro- 
duced in normal mdividuals by the habit formed of permitting 
the rectum to remam full of fecal matter 

Treatment may be successful m mild cases, but m the severer 
ones httle can be done The most successful method that I 
haie found is by followmg the physiologic prmaples as above 
descnbed, by regular dilatations of the sphmcter and by digital 
emptjmg of the rectum 

There remains a dass of cases m which the rectosigmoid ap- 
paratus has lost its power of contraction In some few cases this 
condition is acquired by permitting large masses of fecal matter to 
remam m the lower bon el for prolonged periods, particularly m 
cases of ulcer mvolving the anal canal In the majority of cases, 
hon ever, I behe^ e the condition is congemtal or has been acqmred 
m early infancy, in much the same way that Hirschsprung’s dis- 
ease IS originated Sigmoidoscopy shows no hne of demarcation 
between the rectum and sigmoid, all tendency to contracture is 
lost, the resulting constipation bemg exceedmgly obstinate No 
treatment is effectual except the use of large enemata of water 

In the presentation of these cases I have purposely empha- 
sized the role which defects m the lower colon play in the pro- 
duction of chrome constipation Many of these patients suffer 
from the sjTnptom-complex which we may justly attribute to 
"auto-mtoxication ” We may assume that obstructiie ele- 
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ments in the lower bowel lead to a slowing up all along the line 
and cause aberrant biochemical changes which are concerned in 
the production of S3Tnptoms usually termed “auto-intoxication " 
At any rate, it is true that after the restoration of colomc function 
these symptoms disappear m a large majonty of cases 

In my opmion we are justified m the conclusion that the 
best treatment, both prophylactic and curative, consists m the 
observance of the laws that underhe physiologic defecation 
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PRESENTATION OF A CASE OF PAROXYSMAL TACHY- 
CARDIA 

The patient whose case we shall discuss this monung is a 
young married woman thirly-five years of age She was admitted 
to the hospital last mght and gave the foUoinng historj' Ten 
days ago she went to an exodonfast, who removed a tooth that 
her dentist had condemned The extracbon was done under 
gas-oxj'gen anesthesia and was attended by no unusual dr- 
cumstances The pabent went home and busied herself about 
her roubne household affairs Several hours later she felt 
weak and laid down She had no pam The feelmg of weakness 
came on rather suddenly For the next ten days die contmued 
to feel ueak and had at tunes a sense of precordial oppression 
that hampered her respirabon shghtl}', and occasional!}* a 
“fluttenng feelmg m the chest.” At tunes she would break 
out in a cold sweat This was the historj* obtamed by me 
last mght at 9 p M when I saw her at her home Her condihon 
then presented all the features that it does now e.\cept that she 
has now an annojing nausea and \ omits whenever she takes 
food or dnnk 

Before we e\amme the pabent let me tell >ou somethmg of 
her histon There is nothing significant in her faiml}* historj* 
Nineteen jears ago she had pneumoma, and smce then has been 
subject to asthmabc attacks These come on slx or eight tunes 
a jear, are not \en* se\ere, show no seasonal xanabons, but 
occur when the air is “damp and hea\*j ” Nme years ago she 
consulted one of our leading mternists because of “stomach 
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trouble,” t e , distress m qiigastnum after eating Her then 
ph 3 'siaan made a diagnosis of enteroptosis, a diagnosis that was 
very popular in those days Suice then she has had attacks of 
upper abdonunal pam off and on In Februrary of this 5 'ear 
I saw her, and concluded she had gaU-stones, told her so, and 
advised operation She has been mamed fifteen years, has 
5 healthy children, her husband is well, and she has had no 
miscarriages She has never had a tooth evtracted before, but 
she has had chloroform administered witli her pregnancies 
There is no history of “rheumatism” or chorea There 
have been no recurrent attacks of tonsilhtis, but about five 
years ago patient had a pentonsillar abscess She has been 
seen by several physiaans during the last ten years, and has 
never been told that she has anj^thing the matter ivith her heart 
You see before you a rather frail woman with some pallor 
of the skin and visible mucous membranes Her expression is 
aiLMOus, and she is breathing about 35 times a minute Her 
pupils are equal and react to hght Her teeth and gums are 
apparently m good condition Her pharynx is negative There 
IS no pulsation m the neck, but the neck veins are full The 
thyroid is not enlarged Lungs are negative, and it is espeaally 
notew'orthy that no r^les can be heard The apex impulse is 
not visible or palpable and there are no thrills or pulsations 
Her pulse is very rapid and regular, so rapid, in fact, that you 
doubt your ability to coimt it accurately at the wrist, and detcr- 
nune to do so with your stethoscope You are able to count 92 
beats for each half-mmute You are struck by the fact that 
the rhythm is qmte regular When you outhne the area of 
cardiac dulness you see that the heart is not enlarged, the left 
border is only 9 cm from tlie midstemal hne The nght border 
extends to the nght parasternal hne The sounds are clear, 
neither unusually famt nor unusually loud The rest of the 
examination can be rehearsed with you quickly Liver and 
spleen are. not enlarged There are no abdommal masses and 
no tenderness, not even in the gall-bladder region The 
knee kicks are active and equal There is no edema The 
hands and feet are cool and there is no cyanosis 
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These electrocardiograms were made last mght about an 
hour after the patient was admitted to the hospital You can 
see that the rate is very rapid — 187 per minute— and that the 
rhythm is qmte regular The Q R S group is normal m 
contour and time The P and T naves cannot be defimtely 
identified The T n ave is rather high and this is probablj- due 
to a superior imposition of the T and P waves In Lead I you 
can see a shght bulge m the T wave that may be due to auncular 
activity IE the P wave were not normal, or very nearly so, we 
would expect to find some endence of it instead of merely an 
mcreased T wave The auncular impulse arises then very 
near the smo-auncular node, perhaps m the node itself 

This, then, is a case of tachycardia commg on suddenly 
foUowmg extraction of a tooth It has lasted now for ten daj's, 
and IS apparently the first time the patient has had such an 
attach It IS a paroxysmal tachycardia, and this 15 the first 
paroxysm In paroxysmal tachycardia the normal cardiac 
mechamsm is disturbed, and there are rapid contractions of the 
muscle due to rhythrmc and pathologic impulses The diindmg 
hne between paroxj'smal tachj cardia and auncular flutter cannot 
be ngidly draim at the present time In flutter the rate is 
usually higher than it is in this case, and it is qmte common to 
find that a partial heart-block exists Here we ha\ e nothmg of 
the sort The P wave carmot be studied m these tracmgs, and 
we get no exact information as to the site of ongm of the impulse 
When the patient was admitted to the hospital she was given 
morphm, digitahs, and an ice-bag to the precordium Change 
of position and x-agus pressure have had no effect on the rate 
She has been verj restless, and proctocl 3 rsis, which was at- 
tempted this mommg could not be continued We are getting 
read> non to give her sahne subdermallj She is v omitmg now, 
and we shall give her digalen m large doses hypodermically to 
trj* to produce a partial block, so that the ventncles may get 
enough rest to lessen the gravity of the situation 

We have then, to summarize, a case of tachycardia, parox- 
ysmal in type, m a woman who has never had heart disease of 
any sort It has lasted now for ten day s and the symptoms have 
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grown progressively worse The tachycardia is auricular in 
ongin This is not a case of flutter Li auncular flutter the 
auncles contract so rapidly that the ventndes cannot keep 
pace, and we get auncular contractions to which there is no 
ventncular response 

As to the cause of this attack I can offer no explanation 
There is a temptation to try to estabhsh some connection be- 
tween it and tlie anesthesia and tooth extraction To say that 
the gas was toxic for this patient, and set up an irritable focus 
m the auncular wall from which the pathologic impulses orig- 
inated, IS mere speculation 

We shall continue with the admimstration of digitahs and 
moiphm and with our proctoclysis or hypodermoclysis If 
conditions permit, I shall present our patient to you next week 
agam 

Twenty-four hours later the patient died Her restlessness 
mcreased, her pulse-rate did not vary, and she developed no 
edema or cyanosis Her respirabons increased in rate (up to 
45 per mmute), and a few hours before death she had crackling 
r^les at both bases 

Permission for an autopsy could not be obtained 
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FIVE CASES FROM THE IIEDROLOGIC CLINIC OF 
BARNES HOSPITAL 

The cases to be demonstrated today are collected from the 
neurologic material in Barnes Hospital to show the connection 
between defimte pathologic processes m the bram and the cerebral 
response m terms of mental sjTnptoms As a contrastmg picture 
2 cases will be shown in which the cerebral response, though 
stnkmg and e\ en dramatic, is not produced through changes m 
the bram tissue demonstrable bj' anj' of the well-recogmaed 
procedures now a\ailable but by mechanism through which the 
orderly workmgs of consaousness are at fault, caused through 
changes m the org anism of which at the present time we are 
but dimly aware For the purpose of this illustration the follow- 
mg will be shown 

I A case of paresis 

n A case of postmenmgitic dementia 
in A case of frontal lobe tumor 
R’ A case of dementia praecox 
V A case of manic-depressn e psj'chosis 
Such a demonstration should pronde an opportunit}' not only 
for clmical companson but also for the consideration of a number 
of interesting and important questions ansmg out of the stud}' of 
mental cases m the wards of a general hospital The great 
ad\antage that comes from the attempted approadi to the 
problems presented by mental illness through the ordmary 
chmcal neurologic channels vail m this way be emphasized I 
mean b} this sunpK that an mdiiidual who presents s}’mptoms 
that call for the diagnosis of msanit} is, first of all, a sick person, 
> 01_ 4 — 5S 913 
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and as such is entitled to all the considerations tliat are commonl} 
given to one so handicapped The first duty of his phj'sician is 
to see that there is placed at his disposal all that medicine has to 
oflfer m the way of diagnosis and treatnent After this is done 
the legal and avil phase of the problem may be taken up, and 
removal from his social emaronment, if that becomes necessar}’-, 
IS m a sense an additional medical dut}'- based upon tlie conduct 
deviations that happen to be present I desire m this way to 
separate out tlie custodial and medical aspects of the problems 
presented b}' mental diseases, and to sharply differentiate the 
hospital from the usual mstitutional attitude to uhicli many 
such cases are necessarily so often subjected There is not 
imphed m this idea any cnticism toward custodial measures 
In many mstances thej are very necessary, but before thej' 
are planned and earned out every possible abnormality that 
can in any way be brought mto the causation of symptoms must 
not only be inqmied mto, but must become the object of senous 
therapeutic endeavor At the present time m this commumty 
such an effort can only be carried out m the wards and through 
the chnical orgamzation which is found m a general hospital of 
the type represented by the Barnes Hospital 

You wall note, I hope, after the presentation of tins senes 
of cases that one of them has a way opened through surgery for 
restoration to the normal, another may respond to energetic 
treatment m a ii ay compatible to orderly soaal contact with his 
en\ironment, and a third may be carried through an episode of 
abnormal mentality' mto a free mten'al, and that a fourth and 
fiftn may' by' mtelhgently' directed corrective and adaptative 
efforts regam their former social positions I feel sure that under 
less advantageous medical surroundmgs all 5 of these cases 
might very well be by now segregated m some institution for 
the care of the msane, where they would be lost to intensi\ c study' 
through the lack of adequate personnel and of proper medical and 
laboratory' equipment It is therefore proper to emphasize here 
that every’ case of insamty presents a medical and soaal phase 
with its legal and custodial elements The community' is too 
ready' to place its effort on the latter. \cry often to the exclusion 
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of the former It becomes, therefore, the duty of physiaans 
vrho are concerned m cases of this kmd — and each one of you 
iviU be concerned in some degree at least — to make e^ er}"- effort 
to shift the emphasis m the direction which will tend to the 
betterment of ^ose unfortunates who become the subject of 
mental illness 

CASE L— PARESIS 

This IS a case of paresis m a young unmarried man thirty 
years of age, who was discharged from the army on the discovery 
that he showed evidence of mental disease uhich was presumably 
due to syphihs There are no pertment factors either m his 
family history or personal history as far as heredity or acute 
diseases are concerned with the exception of a gonorrheal infec- 
tion m 1910 and an infection of syphihs later m the same year 
For the latter he was treated with one dose of salvarsan and 
discharged bj his doctor as cured Up to the tune of the devel- 
opment of symptoms of a nennus sort no important medical 
anomahes were observed m this case In the year or two preced- 
mg the outbreak of his present condition there were certam con- 
duct de\aations of uhich there is at present verj* little defimte 
mformation This man was an insurance sohator, and while 
persuing this busmess he became unfortunately mvolved with a 
mamed women, and this led to his lea\Tng the job He then 
sold tea and coffee m Kansas, altematmg from time to tune with 
his former v ork as insurance sohator He entered the army m 
191S, but it V as soon apparent to his superior of&cers that he could 
oplj carrj out hght dutj* He was nenous and inattenti\ e and 
it was noticed that he learned the elements of soldierj* with the 
greatest of difffcuitj* As far as the patient hunself w as concerned 
he was not conscious of anj' such faihng in his capacitj for soldier- 
ing His officer how e\ er, noted that he could not learn to dnll 
correctly and that he w as alw ays makmg rmstakes In Januarj 
1919 he was discharged from the army Following his discharge 
he had a ^a^e1y of positions, m none of which he was successful 
He had a railroad job and held it for only one month, then he was 
with a silk companj for four months, then he had another rail- 
road job, and w as discharged from this In each case the reason 
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for his discharge was that he made mistakes and could not seem 
to understand what was required of him Here, agam, the patient 

was unaware of his mental faihng and w'as prone to regard his 
dismissals as due to bad luck or some circumstance over which 
he had no control Smce January, 1920 the patient has not 
worked He has received three mtraspmal salvarsan treatments 
at the advice of a physician who found his blood shoued a 
positive Wassermann In Januarj', 1920 he entered the Public 
Health Hospital for treatment, but stayed there only a few days, 
and on July 13th he became a patient at the Barnes Hospital 
On entrance it was noted that he presented a rather dull and 
vacant appearance, but showed no gross physical defects, and 
upon exammation nothmg of a general nature was found 
Neurologically he showed among other thmgs an Argyll Robert- 
son pupil, absent knee- and Achilles’ jerks It was noted that 
his expression and speech seemed to be typical of paresis, he 
spoke m a low voice with uncertain vocalization He was found 
to possess a fair degree of msight into his own condition and 
seemed able to grasp the significance of its relation to syplulis 
He descnbed his chief complamt as mabihty to think At the 
time of his first exammation his PSP test was normal Spinal 
fluid showed 45 lymphocytes, blood and spinal fluid showed 4 
plus to all antigens, and there was a typical paretic curve 
The mental tests and the analyses of his behaAuor reactions 
showed a mental age of about twelve years The total score 
IS very low for a college graduate, giving 7S instead of 92, or 94 
by the scale point test This shows, of course, a marked detenor- 
ation The mental processes are confused, answ'ers are given 
slow'ly, and there is a very marked memory" defect Attention 
is fairly good, but assoaation is very poor There is a good 
deal of scattermg, the higher test bemg passed more easily than 
the lower The judgment defect is shght, so that it is probable 
that his mabihty to hold a place for anj length of time is due 
rather to poor memory than poor judgment Vanous tests 
showed patient’s mabihty to do an\ actual work and do it 
correctly and accurately 

The widelj difTermg picture presented by this case as com- 
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pared to that fotind in the usual text-book descriptions is of 
interest Here there is no definite tendency toward the forma- 
tion of grandiose ideas and no impulse to act m the line of such 
There are no extravagant and foohsh conduct mam- 
festations and no outbreaks of acute exatement The patient 
has, however, been through a senes of attacks in which shght 
convulsions were present, with nse of temperature, temporary 
paralysis, complete speech defect, and total disonentation 
These are among the most charactenstic features of paresis and 
are called paretic attacks From the standpomt of behavior, 
which is, after all, the most important diagnostic cntenon of any 
mental disease, this patient shows w'hat may be descnbed as a 
steadily narrowmg beha\'ior field This tends more and more 
persistently to his elimmation as a umt m soaal activity of any 
kind It IS, m short, a picture of a general decrease m mtellec- 
tual capital through a quantitative lessenmg m all the components 
that make up the assets of consaousness The lack of delusional 
formation may v6ry nell have somethmg to do with the general 
and proportional dechne m general mtelligence, as well as the 
accompan 3 'mg lessened degree of emotional rehouse It is 
this lei ehng donm of the mass of mtelhgence assets that is the 
most stnkmg charactenstic of this particular case of paresis 
The diagnosis of paresis, rather than that of a cerebrospmal 
syphihs or cortical syphihs, is made because of the ^^ical findin gs 
m the nervous system, together with the progressive mental 
alterabon These and the serologic findmgs with the speaal 
emphasis on the charactenstic paretic curve leaies the diagnosis 
unquestioned Certainly there can be no doubt about the active 
partiapation of the spirochetes m the cerebral process which is 
here present Call this condition paresis or what you ivill, it 
corresponds to eierythmg that is supposed to underly the 
paretic mamfestations clinically as a reaction to a syphihtic 
memngo-encephahtic process 

The therapeutic problem rests, then, upon the conception of 
the sort of pathologic process present If there is a total central 
process in the sense of Head, in\olvmg the cells of the cortex 
alone, and if the degenerative reaction has set m to the total 
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exclusion of the meninges and tlie \ascular cortical system, then 
any therapeutic attempt is bound to fail There is no known 
therapeutic means that will in any way influence a primary 
neurotic degeneration From what is known, however, of the 
pathogenesis of paiesis there is present a reaction to the spiro- 
chetal nests found in tlie cortex It must be assumed that in 
some stage of this reaction or precedmg it a meningovascular 
process results, which tends to infiltrate the cortex following 
the model seen m a cortical syphihs It is this adventitious 
mflammatory reaction accompanjnng the paretic cortical change 
that provides the opportunity for active therapy Before the 
paretic change takes place there is a precedmg stage in which 
the acti\ e partiapation of the meninges themselves is present, 
and, in fact, tliere is probably no stage of a developing paresis in 
which this process is not there to some extent at least No 
stage, that is, unless the final phase of complete degeneration 
with cortical atrophy as a result The stationary paretic from 
the pathologic point of view is that stage in which there is no 
active memngeal reaction present, or when the clinical picture is 
completely cast in the mold of the symptoms arising from a corti- 
cal degeneration This stage in tabes is reached w hen the spinal 
fluid IS cleared from l3Tiiphocytic increase and when the reaction 
to Wassermann tests in botli blood and llmd becomes negatu c 
Sj'phihs as a factor in the progress of symptoms has disappeared, 
but the degeneration in the sensory neuron system keeps steadil} 
on In paresis the condition is evidently \ery much more com- 
pheated, perhaps owing to the more compheated anatomic ele- 
ments mvolved and on account of the more intricate xascular 
relations, and also perhaps from the fact that 111 the braip there 
are isolated spirochetal foa, each of them, it might be supposed, 
in a different state of activitj At any rate, this case, both in its 
chmeal aspect and in the exidcncc of an active menmgcal process, 

IS selected for intensive treatment He has received, therefore, 
the following m the course of his several stays at this hospital 
Forty -tw 0 mtramuscular injections of mercury, seven intravenous 
injections of salvarsan, fixe intradural mjections of saharsan, 
and three intradural mjections of mercury These ha\c all 
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been carefully controlled and given according to the plan that is 
being worked out in this clinic for cases of neurosyphihs The 
result of all this is the reducbon in cdl count from 62 to 13, with 
no efiect up to the present time upon the blood or fluid Wasser- 
mann Vanous changes m the cun^e in the fluid has followed, 
but it IS not possible now to mterpret them properly It is 
certainly not possible to deduce from the change of a paretic 
to a sj'philitic curve that the process has likewise altered to that 
of a cerebrospinal sj’phihs of a menmgovascular type The 
patient is said to be improvmg if the testimon}'^ of his family 
and friends are to be beheved The patient himself presents 
httle alteration, certainly not m the essential symptoms upon 
which the diagnosis of paresis was based He is able to fulfil 
at the present time such minimal soaal duties as his detenora- 
tion permits He is still a subject for further and contmuous 
treatment I desire to emphasize, honever, not the therapeutic 
side of this case, but the change m personahty, the conduct 
denations, the dechne m mental assets, the orcumscnption of 
the mtellectual horizon produced by lesions of the total cortex 
with speaal frontal lobe localization m cases of a syphihtic 
menmgo-encephahtis — called dmically paresis 

CASE n.— POSTMENINGraC DEMENTIA 

This case will be presented bnefly srniply to illustrate another 
kmd of dementmg process which followed a wide-spread men- 
mgitic process of an infectious nature Here agam it is the 
cerebral reaction m terms of mental symptoms that is of mterest 
Here the change is permanent the condition, if anj thing , progres- 
si\ e, and no endence of an acute reaction is found Treatment, 
therefore, is not based upon any of the chemical therapeutic 
procedures, but is soaallj planned m the waj’^ of adaptation and 
adjustment 

This patient is fortj -five j ears old, married, with two normal 
children of good mtelhgence His chief presentmg symptoms are 
certam degrees of mentol dulness, lack of mitiative, loss of mem- 
or> , and a stnkmg general dechne m what may be described as 
general abihtj Associated mth these and mdirectly due to them 
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IS a change in personahty m which imtabihly, loss of consideration 
for others, and sudden emotional outbursts are important items 
Up to seven years ago this man was a vigorous, active, efficient 
worker, a shoemaker, wffio by virtue of hard and persistent 
endeavor had become foreman of the shop m which be began as 
an ordinary hand To accomphsh this he possessed quahhes 
which are lackmg m his make-up at tlie present time He w'as 
then energetic, had a good memory, w as self-controlled, punctual, 
and somewhat conahatory — ^all thmgs that are essential m 
positions of authont}' and control No one of these does he 
possess today Seven years ago he became acutely ill and soon 
after reached a condition m which profound disturbance m 
consaousness, high fever, delmum, and temporary paralysis 
were present The patient remembers no fact m this experience 
except a vague detail of some operation on his spme, after which, 
as he puts it, he w’oke up This was evidently a spmal pimcture 
He w’as said at that time to have been sullenng from meningitis 
Such was the diagnosis furmshcd by his physiaan, and, as far 
as can be ascertamed, this w’as accurate When he recovered 
after a prolonged convalescence the mental change that has been 
bnefly desenbed was present and has continued ever since 
Neurologic data of importance are absence of light reflex in 
nght pupil, mequahty of pupil, paresis of nght faaal, mcrease of 
deep reflexes The general physical state is entirely negative, the 
patient bemg m excellent condition m every way Both the 
blood and flmd show negative Wassermann to all antigens 
Cell count could not be determmed on account of blood contami- 
nation Such positii e neurologic findmgs as are present arc the 
meningeal residuals that are the permanent traces of the reaction 
of the nen'ous system to a mimngeal infection The mental 
defect is a progressive dementia due to cortical degeneration 
follownng mjury to the cells of the cortex and their adventitious 
structures There is \ ery likely no active process gomg on at the 
present time, but a steady degeneratu e reaction due to nutntional 
disturbances in the cells The contrast between the preceding 
case and this one is evident The lack of menmgcal partiapa- 
tion IS evidenced by the normal spmal fluid as far as globulin is 
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concerned, though it would be more defimtely proved if a cell 
count could have been made The mental age of this man as 
estunated by the mtelhgence scale pomt test is somewhat over 
eleven years, an average of sixty-eight is obtamed Remote 
memory is almost obhterated and there is marked association 
difficulty Memory defect is pronounced, but some of this 
is undoubtedly due to attention difficult}' There is defimte 
less enin g of judgment, especially in the higher tests Per- 
formance tests show less deviation from the normal than would 
be gathered from his soaal history They are, however, widely 
at variance from those found m paresis Certainly markedl}'^ 
difierent from those m the case of paresis whidi has just been 
presented Here, then, is a condition of dementia or mental 
deterioration followmg an orgamc infectious disease which so 
changes an mdl^’ldual that his soaal and economic life are 
seriously interferred with, but not so profoundly altered as to 
reqiure his soaal obhteration through custodial agencies In 
other words, through an adaptative regulation of his hfe m 
respect both to his home and his work surroundmgs he can 
manage to hve on a lowered level of actl^•lty, it is true but with 
suffiaent active contact with the world as to be of use both to 
himself and to those about him It is the consideration of this 
soaal, personal, and economic change as compared to his pre- 
menmgitic state that the therapy of this case hes An effort must 
be made to encourage him to accept the minor mstead of the 
major fulfilments of his possibihties as an active personahtj' m 
busmess and domestic and other rdations 

CASE m.— FRONTAL LOBE TUMOR 

The tno precedmg cases showed mental sjmptoms and neu- 
rologic abnormahties due to wide-spread cerebral processes m- 
'olving the whole cortical surface and producmg such general 
changes that would be coiered by the descnptive term “de- 
mentia” or “deterioration” Now we haie a more mtncate 
matter to consider which has to do with the question of a local- 
ization of cerebral functions and a speaal reaction formula of the 
brain to a process located m one part of the bram, but affecting 
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the whole of it through the mechanism of mcreased intra- 
cramal pressure The mental state presented by this patient 
must be analyzed through the deviations of certam functions of 
consaousness which are regarded as bemg m a sense the reactions 
of a certam part of the bram and of no other Emotion, memory, 
judgment, and discnmmation are here pnmanly affected and 
result from a process located m the frontal lobe iihere such 
items m the totahty of consaousness are found best represented 
It must not be regarded for a moment that psj'chical localization 
has progressed as far as this or that any such narrow notion of 
special cortical function can be held, but repeated experience 
has shoixm that lesions m tlie frontal lobe anterior to the motor 
cortex produce mental disturbance of a more or less charactenstic 
type, and that for that reason somethmg is found there that 
pomts to a speaal elaboration of these functions in that area 
There is persumably m the frontal lobe some meclianism by v hich 
many of the higher psychic functions are, so to speak, fused, as 
if the stream of consaousness narrowed m this place and became 
its most important reaction formula I trust that I hax e made 
it clear that I am speakmg figuratively, and by drawing a crude 
comparison to a stream I am trying to show hoii a function of 
consaousness may be more violently disturbed by a lesion in one 
place than m another The frontal lobe may be taken to rep- 
resent such a place 

This patient, a marned woman of forty, was brought to the 
hospital from a naghbormg towm m a ambulance She was 
unable to walk and complamcd clueffy of a dull headache, loss 
of memory, and great weakness Her husband reported that 
m the past few months she had changed a great deal, that she 
had become emotional, irntabic, exatable, vnth frequent vana- 
tions of mood All these were foreign to her make-up before her 
present illness 

There are no important items m regard to her past or family 
history and no important fact m mhentance that would have any 
infiuence upon her present condition About one and a half 
years ago, without any defimte cause, the patient began to have 
attacks of headache and vertigo, resulting m disturbance of gait 
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and difficulty in maintaining an upnght position These were 
at first only present when the headache was severe and always 
accompanied them There were periods m which she would fall, 
not to one side or the other, but In a sort of a squattmg position 
Ten daj-s ago she had to remam m bed on account of her mabil- 
it} to stand upnght Smce that time she has been bed-ndden, 
though the headaches have not al'nays been present The 
relation between headache and the mabihty to maintain the 
upnght position is, therefore, not a close one any longer The 
memorj' defect came on graduaU3’-, so that the patient was onl}- 
aware of it when tested bj’^ questiomng On entrance a state of 
euphona was noted, which at times became almost one of ex- 
altation, particularly so when some rehgious association was 
brought up either m the course of the com ersation or from some 
idea ongmated by herself Occasional attacks of depression 
ere also noted durmg n hich the patient would u eep and become 
distressed and accuse herself of carelessness Verj* often these 
attacks would seem to ha^e a logical cause, for example bed- 
■ftettmg or some other disturbmg madent of her hospital life 
In the matter of the suggested operation she nould react m this 
manner, becommg ^ erj* exated and demonstrati\ e, msistmg that 
she i\as perfectly u ell and that she wanted to leave the hospital 
In such states she would completely ignore the fact that she could 
not walk and that she was ob\iousty unfitted to resume her former 
acti\ e life At tunes she would approach a semimamac state 
without the usual motor components to this condition A total 
lack of insight mto her condition was one of the most character- 
istic features Intelhgence tests showed a mental age of close to 
twelve years, a total of seienty-four There was a defimte 
scattenng m the tests Tests for recent events showed httle 
defect, but for remote happeiungs there is almost total defiaency 
There is a definite judgment loss In all these tests there is a 
stnkmg emobonal reaction, an imtabihty’^ in stnkmg contrast 
to the state of euphona descnbed m the entrance note There is 
a defimte dissoaation of ideas at tunes almost reachmg that of 
ideabon flight 

The cunous mental state presented by this pabent on analy sis 
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of cerebral tension were successfully excluded by the data 
obtained in the general physical examination and by the usual 
laboratory tests The patient was, therefore, transferred to tlie 
surgical service, mth the diagnosis of cerebral neoplasm located 
m the left frontal lobe forward at its base The operation 
certified a tumor in this region, an endothehoma, which was 
removed The patient died, how'ever, seven hours after the 
operation from postoperatix'e edema In this case, therefore, 
there results a group of mental s}'raptoms gi\ang the picture of a 
psychosis in an individual with a tumor in tlie frontal lobe 
producmg by virtue of its local effect mental reactions analogous 
m many ways to those seen in the precedmg cases where no local 
process exists 


CASE IV— DEMENTIA PR^COX 

I propose now to demonstrate by means of clinical contrast 
2 cases of psyduc disease m which as far as can be ascertamed 
no defimte patliologic changes m the brain exists wluch can in 
any way be connected wath the display of symptoms that are 
found I have chosen a type of mental reaction in which emo- 
tional abnormahty is its most evident climcal charactcnsbc, 
and one in wluch there is a cunous sphttmg of personal conscious- 
ness, to w'hich the term "dementia praicox” is given Botli these 
cases are supposed to be the result of psychogenic agencies, 
that is, the mental abnormahties are not the result of gross 
changes m the structure of the brain, but due to abnormahties 
m the proper functiomng of consciousness In neither instance 
IS an etiologic factor present which can be regarded as of pnme 
importance except that rather nebulous one of inheritance, and 
here, as it happens, not even this traditional cause can with any 
degree of certamty be proved That there is probably some- 
thing inherently wrong m the nerxmus system of both these 
mdividuals is very' evident, but just what that is and to what it 
IS due is entirely unknown at tlie present time 

This case of dementia praicox has an added mterest because 
his elder brother is at the city samtanum with the same diag- 


nosis 
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The patient is a musidan twenty-six years old He has been 
depressed and melancholy, accordmg to the report of the mother 
for over a 3 ear She thinks he has been this waj- ever since his 
brother was sent to the atj* as3diim, which is about a 3’ear ago 
Occasionall3’- the depression has been mterrupted b3’- outbursts 
of anger and rage, chieh3' madental to some fanned expenence, 
remark, or action of those about him or those with whom he 
comes m contact — such as the people hxing in the flat above and 
other ndghbors There hai e been no marked conduct delations 
requirmg custodial care The family history gives no d efini te 
data as far as the present illness is concerned Both father and 
mother are h\Tng and well The one brother, as I have said, is 
at present an inm ate of the aty samtanum with a diagnosis of 
dementia prsecox As far as can be learned there is no other 
instance m the famil3’’ or its connections of any case of mental 
disease The mother appears to be suffiaentl3' normal, but has 
cultural stniings m the matter of education for her son and her- 
self that are not S3Tnpathetic to her husband I have not met 
the father, but from the descnption he seems to be a hard-work- 
mg trai ehng salesman, seldom at home, and not at all interested 
m the musical tendenaes shown b3’ his sons Evidently his 
ideas m regard to his children were m hne with traits which he 
himself possesses and which should have directed them into 
more practical and profitable channels than that of music The 
father also appears to possess some strange Mews m regard to 
medicme, chiefl3’ that ph3'siaans and medical mvestigation are 
useless Fresh air, lots of food, and work are the things that he 
thinks should cure an3' illness, and particularly^ the sort to which 
lus two sons ha\e fallen Mctims There is, therefore, found m 
the father’s attitude to the son a source of conflict which has 
no doubt existed as long as the tendenaes of his children ha\ e 
shown a departure from the conventional busmess and practical 
standards The mother is a frank, simple sort of woman, 
treasimng highl3’’ the artistic quahbes of her sons and seeing m 
their de\elopment proof that she and the3’ are superior mtel- 
lectuall3' spintuall3’’ to the husband Presumably' both 
boy s grew up in an atmosphere that reflected this antagonism 
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of Views and were constantly reminded of the superior type of 
mmds that they possessed The expectations that were aroused 
by their evident musical talent as children were not reahzed, 
as neither of them advanced much beyond a routine profiaency, 
and both became teachers of music and filled minor positions m 
church choirs or theatre orchestras 

The past history of this patient gives no etiologic factor of 
importance m the development of his present condition He 
had many of the infectious diseases of infancy and childhood, 
an acute middle-ear infection being the most senous Nine 
months ago he went through an influenza which left him pretty 
weak This boy grew up different from most boys — ^he was 
not fond of outdoors, did not play games, and had few asso- 
ciates He was always shy, reserved, and fearful m the presence 
of people He and his brother have been close compamons and 
pursued their musical studies together, sharmg a common ideal 
Two years ago the brother developed symptoms of mental 
disease for which he had to be sent to a samtanum This 
pabent took his place at a dry goods store where he had obtained 
temporary employment Here he was made fun of and jeered 
on account of his awkwardness and because his brother had 
become msane He soon left this place and attempted to keep 
on with the position of orgamst at a church which he had held 
for some time He found that he could not do this, and since tlien 
has done nothmg at all Owmg to the msistence of the father, 
the brother was taken away from the samtanum and sent to a 
health farm. The patient accompamed lum and spent a number 
of months with his dementia prajcox brother, who had to be sent 
back to the asylum because of persecutory ideas and the conduct 
anomahes tliat result Smee that time this patient has developed 
on his own hook many of the symptoms of the same disease 
When this patient entered the hospital he was depressed, 
saddened, wnth slow’ and deliberate movements, speakmg m a 
slow, rather indistmct, toneless \oice He answered questions, 
but show’ed no speech imtiative and no desire to prolong con- 
\ersation It was noted that he was very precise m his move- 
ments and attitudes, and that when once assumed they changed 
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only after long mter\-als Sitting m this fixed position with his 
hands spread out on his knees, the feet placed carefully parallel 
to each other, and with a fixed, ngid expression on his face he 
presented an appearance charactenstic of the praecox psychosis 
During the "nhole of his stay at the hospital the tendency to 
stereotj-ped nlo^enlents, expressions, and atbtuded and fixed 
portions approaching that of katatonia were present The 
melanchol}' faaal expression and the conventional smile, the 
tendency to grimaces, and the impossibihty of personal approadi 
made up a chmcal picture that cannot soon be forgotten There 
IS no defimte detenoration, memor}’' and attention are well 
preserved, answers to questions, while slow, are correct and 
intelhgent The impression he gives is that behmd the screen 
of lmpassi^■lt5’• and mdifierence there plays the elements of a vivid 
and alert mental life hidden from the mquirer and utterly at 
discordance with the external aspect of the mdividual There 
IS seen at times a contradictory mood vanabihty and an emotional 
background dissoaated entirely from the reahty of the patient’s 
environmental contact This dissoaation of emotion with 
event is stnkmgty shown when m attempts at conversation the 
patent smil^ when telhng of his utter hopelessness and made- 
quac}', and of his chief complaint which is a feehng of mcapaatj' 
and a sense of physical mcompetence The mtroversion of the 
patent is almost complete, the outside world seems for bim to 
scarcely exist, and he appears to be firmly gnpped by some 
internal ideatonal structure so far supenor to the daily and 
commonplace happenings of the norld about him that it is 
scarce!}' worth his attenton In this conditon he feels a sense 
of supenontj' and aloofness which colors his personahty, gi\'mg 
It a far-off, shut-m quahty 

The mental exammaton bears out many of the obseri’atons 
made m the course of the ward routme It is found that his 
mental age is verj' high There is a verj' shght memory and 
assoaation defect, suggestibihty is mcreased His mnnnpr is 
katatomc, judgment is not affected, though attention is some- 
times difficult to obtam He is markedly mdifferent regardmg 
the tests as something rather beneath his mtelhgence Yet, 

^OU4— 59 
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he IS a good subject — obedient and co-operative within the limits 
that he himself sets Beyond this he refuses to go There is 
not the slightest hmt of real mental detenoration, but there is a 
complete absence of adjustabihty and a complete lack of social 
responsibihty The occupational therapeubst notes that he 
has a complete lack of mitiative and a loss of sustamed mterest 
She describes a condition of mental dnftmg This well de- 
scnbes his behavior m the ward 

The neurologic exammation is, m the mam, negative The 
rc-ray plate of the skull shows no anomahes There is a dehmtc 
atomc condition of his vasomotor system, hands are cold and 
somewhat cyanotic, pulse is slow, with a low systohc blood- 
pressure The adrenahn test is negative, and the blood-sugar is 
0620 — 16-12, a curve that is charactenstic of moderate states 
of anxiousness The most positive findmg is a stationary but 
defimtely outhned chrome tuberculosis hmited to botli apices 
and shoivn clearly m a 7-foot plate 

Here, then, there is a typical picture of a beginmng dementia 
praecox of the katatomc type m which the dementing process 
has not showm the shghtest degree of advance and m which the 
etiologic factors can be traced m the habits and customs that 
have surrounded this patient ever since the sense of self-aw^arc- 
ness has manifested itself The imtial conflict sources, some of 
which have been mentioned, prolonged themselves m his adult 
hfe, and have there become fixed and then diverted to the 
mannerisms and to the conduct deviations that you have seen 
The ejqjenences ivith the brother have no doubt been an impor- 
tant fact m the production of his mental state, but the imitative 
influence of this expenence would not have registered their com- 
plete effect unless the soil had been prepared by the habit 
reactions of his earher years The factor of tuberculosis must 
be regarded as an intensifying mechamsm, which, through the 
element of bodily fatigue due to the playmg out of resistance, 
produced the best possible state of receptivity to the grip of 
the abnormal psychic mechamsm that has just been outlmed 
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CASE V— BSAKIC-DEPKESSIVE PSYCHOSIS 

The last case, a woman of forty, mamed, with 3 children, 
presents a mental condition that differs m many essential ways 
from the cases that have previously been shown In the other 
cases the outstandmg mental abnormahties were primary defects 
of mtelligence, the emotional elements playmg a secondary 
place Here the emotional reactions are the pnmarj’- factors, 
while the mteihgence shows onlj'- the natural slowmg down due 
to mood variations, lack of interest and concern This is a 
case of manic-depressive msamt}’-, so called because the primary 
change is found m the affect vanabihty cormotated by these 
terms The duucal picture is complex m response to the innate 
demtions m the emotional life — at one time the reaction is 
expansive, exalted, with motor restlessness, qmckenmg of m- 
tellectual process, rapid assoaation, speech overflowmg, and 
conduct uncontrolled, impulsive, and illogic This is followed 
by the reverse state, m which the mood is depressed, motor 
response below normal, thought retarded, environmental reac- 
tion almost completely absent, and attempts at self-destruction 
common A combmabon of these two is common There is 
a charactensbc recurrence and penodiaty to this disease which 
IS seen m this pabent This is the second or third attack 
There are no important facts m the past or family history worthy 
of menbon She has always been a diligent and hard-workmg 
mother, hvmg m a narrow range of domesbc mterests She 
has been an important factor m the present success of her hus- 
band, a xngorous t}T)e of busmess man, who from small beginnmgs 
has ad\ anced to the ow nership of a prosperous busmess He has 
alwajs confided his busmess affairs to her, but with their growmg 
scope and importance she has exidently not been able to keep 
pace She fears constanby that he is handling too large an 
undertakmg and his reference to sums of moncj that are required 
seems to temfj her She cannot follow him into the mtncate 
situabons of busmess and finance with which he has become at 
home With his success her doubts and distrust for the future 
mcrease The present attack seems to be related to one of his 
business xentures m which he sold his house at a large profit 
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though she ■was for a few days afraid of blood-poisoning From 
that tune she has slowly but steadily improved, and the last 
note on the 28th of October is to the effect that she is better, 
has gamed about 7 pounds m weight, and confesses to a more 
natural state of mmd She is domg some ■w'ork about tlie house, 
IS hvmg at home, and finding it possible to resume m a measure, 
at least, some of her former acti'vities Although she is still 
somew'hat depressed and still under tlie mffuence of the ideas 
that ongmated from the house episode, she is less mclmed to be 
dominated by them This, m bnef, outhnes the history of a 
recurrent depression lasting five months or more m an mdividual 
who has ewdently developed, from ivhat source it is not known, 
the tendency to periodic reactions of this sort m answer to con- 
flict e-qienences m her hfe ansmg out of the particular enwron- 
ment m w'hich she hy^>» «Tlief4i}teirectual features of these states 
are all of them s^vldary *to the mood variations and are not 
sufiSaently pronounced or deep seated enough to produce 
mental detenoration The delusions, if present, all have refer- 
ence to herself and arise out of the contemplation of her condition 
The self-destruction impulses are the logical results of what she 
beheves to be her physical and mental state, and anse out of the 
hopeless situation that she beheves she has fallen into 

Treatment m this case has been planned upon very simple 
hues General nutntion, rest, and protection against smadal 
impulses Such alterations as arc possible m the attitude of 
those about her with such corrections of the surroundings as 
can be made She was encouraged to take up her duties and to 
do some work, and the therapeutic advantage of this was e\- 
plamed and repeatedly gone over Her condition v as made the 
subject of many simple talks, and such of its physiology and psj - 
chology as she could appreaate was gone mto again and again 
It IS found effective m these cases to use the simplest expressions 
and to repeat them m almost the same words 

The cases that have been shown m this chnic have been but 
bnefly presented, the outhne of each case was planned to give 
only the barest sketch of the story m each instance, yet these 
5 cases are of some mtcrest not only because they are taken 
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bodily out of the neurologic matenal in a general hospital, but 
because they represent fanrly well the everj'-day problems of 
mental illness as they occui: and recur in the expenence of any 
practitioner of medicme I hope that you will appreaate and 
take with you from this demonstration the idea that in every case 
of insamty there is a stage m whidi the dmical problem presented 
is one that can be approached from the standpomt of a medical 
problem, and that the longer m the course of a mental disease 
this approadi can be kept up the greater the therapeutic advan- 
tage of the patient will be. 
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